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LETTER OF TRANSMITTAL

To RIchard Clark, COP, CRECER

cc /Hugo Ramos, CRECER
V Chnstlan J Kolar, CHEMONICS

Date February 13, 1999

SubJect Transmittal of Fmal Report - EVALUATION OF EL SALVADOR'S FOUR
MAJOR IRRIGATION DISTRICTS; - ATIOCOYO NORTE, ATIOCOYO
SUR, LEMPA-ACAHUAPA, AND ZAPOTITAN -ADMINISTRATION AS
WATER USER ASSOCIATIONS -FOLLOW UP ACTIVITIES

January 24 to February 14,1999

Enclosed please find a copy ofmy final report on the above actIVIty

The basIC findmgs and recommendatIOns are a follow-on to my prevIous report WIth further
clanficatIOn and examples We stIlI recommend that every effort should be make to proceed
forward WIth the transfer ofthe four Imgatlon and Dramage DIStrIcts from the Government ofEI
Salvador to the four Water User AsSOCIatIOns as soon as agreements on cost shanng are finalIzed
for each separate dIStrIct

WIth everyone help (CRECER, GOES, MAG, WUA's, TechnoServe, etc) I belIeve that we have
been able to move forward m my three week consultmg tIme penod However, there remams
actIVItIes that need to be ImmedIately pursued that are mdIcated m the report, along WIth follow
up and momtonng to allow thIS actIOn to be successfully completed

More exact financIal detaIls, especIally related SubSIdIes dunng the transfer penod need to be
developed. and accepted m order for both partIes to be able to do accurate plannmg and
budgetmg

It was a pleasure to work m EI Salvador agam, and I WIsh to thank all of those who greatly
assIsted me m prepanng thIS report

Respectfullys~

,~
ck Farmer, Water Resources SpeCIalIst

Enclosures as noted above



RURAL EQUITABLE ECONOMIC GROWTH ACTIVITY (CRECER)

SAN SALVADOR, EL SALVADOR

EVALUATION OF EL SALVADOR'S FOUR MAJOR IRRIGATION DISTRICTS

- ATIOCOYO NORTE, ATIOCOYO SUR, LEMPA-ACAHUAPA, and ZAPOTITAN -

ADMINISTRAnON AS WATER USER ASSOCIATIONS

FOLLOW-UP ACTIVITIES

FINAL REPORT - February 13, 1998

Prepared By:

Jack Earl Farmer, PE and Water Resources SpecialIst
CRECER Project (ChemoDlcs International, Inc.)

USAID Contract No: 519-C-OO-94-00154-o0

Submitted to the Government of EI Salvador (GOES)
and USAIDIEI Salvador

January 24 to February 14, 1999
San Salvador, EI Salvador



AID

DGRNR

FAO

GOES

ID

I&D

MAG

O&M

USAID

TA

TNS

WU

WUA

WU-G

ACRONYMS AND ABBREVIATIONS

U S Agency for InternatIonal Development
Agencla para el Desarrollo InternatIOnal de los Estados Umdos

DIreCCIon General de Recursos Natuales Renovables

Food and Agnculture OrgamzatIOn of the Umted NatIOns
OrgarnzacIOn de las NaCIOnes Umdas para la Agncultura y la AhmentacIOn

Government ofEI Salvador

IrrIgatIon DIStrIct

IrrIgatIon and Dramage

MImsteno de Agncultura y Ganadena

OperatIons & Mamtenance

U S Agency for InternatIOnal Development
Agencla para el Desarrollo InternatIOnal de los Estados Umdos

Techrucal AssIstance

TechnoServe

Water User

Water Users AsSOCiatIon

Water User - Group



L

II

TABLE OF CONTENTS

EXECUTIVE SUMMARY - February 13, 1999

1 0 BACKGROUND AND PRESENT STATUS
2 0 ATIOCOYO NORTE

2 1 RecommendatIOns
3 0 ATIOCOYO SUR

3 1 RecommendatIons
4 0 ZAPOTITAN

4 1 RecommendatIOns
50 LEMPA-ACAHUAPA

5 1 RecommendatIOns

FINAL REPORT - FEBRUARY 13, 1999 •

Ex-Sum 1

Ex-Sum 1
Ex-Sum 3
Ex-Sum 3
Ex-Sum 4
Ex-Sum 4
Ex-Sum 4
Ex-Sum 4
Ex-Sum 5
Ex-Sum 5

• 1

1 0 BACKGROUND AND EXTRACTS FROM THE JULY 31, 1998 REPORT 
EVALUATION OF EL SALVADOR'S FOUR MAJOR IRRIGATIONS
REPORT
1 2 Present Status 2

20 ACTIVITIES - INTERVENING TIME PERIOD (between June/July 1998 and
February 1999) 6

3 0 GENERAL PRESENT ACTIVITIES 7
3 1 High ElectrIcal Energy Cost Shanng Between GOES and ZapotItan and

AtIOCOyO Norte I&D DIStrIcts 10
3 1 1 ZapotItan 10
3 1 2 AtlOCOyO Norte 10

3 2 MobIle EqUIpment Major RepaIrS and Replacement Cost Shanng
Between GOES and Imgatlon and Dramage DIStnCtS 12
3 2 1 Transfer ofNot-Needed Mobile EqUIpment to MImstry ofPubhe

Works for Mamtammg I&D Roads on Set Schedule
12

322 Assessment ofPossibl1ity ofGOES ProVIdIng Remaimng I&D's-
O&M EqUipment Needs 12

3 3 I&D DIStrIcts Water DistrIbutIon and Water Measurement (Metenng)
Measurement Structures and PractIces 12

34 I&D - Water Users ASSOCiatIOn Trammg and Future Techmcal AsSIstance
N~ds 14
34 1 Water User AsSOCIatIOns Personnel TralnIng Needs 14

1



342 Water User AssOcIatIOns Future TechnIcal ASSIstance Needs
15

35 ReVIew and Evaluation ofI&D's Budgets and Tanffs 16
3 5 1 1998/99 ImgatlOn Season 19
3 5 2 TransItlonal Penod 19

3 6 EvaluatIon and Comments on "Ablhty-to-Pay" 19
3 7 I&D DIStnCtS Water DlstnbutlOn and Water Measurement (Metenng)

Measurement Structures and PractIces 19
4 0 ATIOCOYO NORTE I&D DISTRICT 20

4 1 Proposed New WUA's TanffSttucture (February 13, 1999) 22
4 2 RecommendatIOns 24

5 0 ATIOCOYO SUR I&D DISTRICT 25
5 1 Proposed New WUA's TanffStructure (February 13, 1999) 25
5 1 RecommendatIOns 29

60 ZAPOTITAN I&D DISTRICT 29
6 1 Proposed New WUA's Tanff Structure (February 13, 1999) 30
6 2 RecommendatIOns (preVIOUS Report) 33

70 LEMPA - ACAHUAPA I&D DISTRICT 33
7 1 RecommendatIOns 35

APPENDIXES

A - Consultants Scope of Work

B - Consultants ActIVIty Schedule

C - LISt ofmeetmgs and Contact Personnel

D - List ofReferences

E - ExecutIve Summary from PreVIOUS Report (June 18 to July 31, 1998)

F - Techrucal InformatIOn and Data CollectIOn (February 1999)

2



I EXECUTIVE SUMMARY - February 13, 1999

1.0 BACKGROUND AND PRESENT STATUS

ThIS report IS based on the legal "Transfer Agreement' prepared by CRECER's Attorney and IS
desIgned to mterface WIth that document m I1's present fonn To our knowledge there are no
known legal COnflICts However, there are some specIfic legal, technIcal and economIC
ImplementatIOn Issues These are pomted out and/or dIscussed m the dIfferent sections of thIS
report The technIcal and economIC evaluatIons are based on the mformatIOn proVIded for the
prevIOUS report and mformatton and data collected dunng thIs report tIme penod

Between the preVIOUS July 31, 1998 report and tins report, there have been numerous
presentatIons and projected budgetmg whIch mcluded proposed cost shanng, developed for
negotIatIOn purposes Care should be taken not to confuse, and m some cases, to compare these
negotIatIOn numbers WIth the present esnmated numbers Although the basIC assumpnons
(legal, technIcal & economIc) remam the same, the speCIfic economIC and cost shanng
assumptIOns have been further defined by examples and quantIfied usmg numencal lengths and
estImated UnIt costs

It IS generally agreed that It IS benefiCIal, adVIsable and economIcal to transfer the admInIstratIOn
of the four I&D DIStrICts from MAG/GOES to the WUA's for a 50 year lease penod At present
Zapotitan, AtIOCOyO Norte and AtlOCOyO Sur are m a poSItIon to Implement the transfer
However, Lempa-Acahuapa has vanous problems Hurncane MItch damage, project not fully
completed, and the lack oftramed WUA staff Therefore, It IS recommended that Lempa
Acahuapa be transferred at a later date but under the same general transfer agreement condItIons
as the other three Imganon dIStrICts

At the tIme ofthe ImgatlOn dIStrIctS admInIstratIVe transfer to the WUA's, would be the transfer
of the responsIbIlIty for nonnal I&D system annual O&M costs GOES would stIll be the legal
owner ofall phySIcal assets and therefore, would stIll be responSIble for all r&D system major
repaIrs, replacements, rehabIlItatIOns and Improvements (bettennents), as well as any system
damage caused by natural dIsasters and/or acts ofgod

The separatIOn ofcost shanng needs to be defined m detal1, both general and speCIfic for each
separate I&D DIStrICt

A ten year transfer penod has been agreed to for the mitIal penod ofcost shanng ofcertam
costs, mamly electrIcal energy costs for pumpmg of Imgatton water supplIes The defirnng of
cost shanng dunng 1) the first 10 year transfer penod, 2) the remammg 40 years, and 3) the
whole 50 year penod need to be c1anfied

Ex-Sum 1
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Therefore the mam purpose of thIS follow-on report IS to assIst m further defirung of
responslbl1ItIes and cost shanng between MAG/GOES and the WUA's for all three tIme penods
ConsIderatIOn of the water-users/farmer's ablhty-to-pay IS an Important factor m determmmg
cost shanng Another major factor to be considered IS the bare substance economIC level of
those land-ownerslholders who have only 1 to 3 Ha (especIally those WIth 1 or less Ha) TheIr
present ablhty-to-pay IS below the present average water tanff needed for normal annual O&M
costs

As pomted out m the prevIOUS July 1998 report, the four r&D DIStrICts systems are below an
acceptable level for sustamable O&M as they have a back-log of"deferred mamtenance" not
completed to date In some cases, I&D system partIal rehabIhtatIOn has taken place In other
cases their rehabllttatIOn needs have been defined, and/or only the most "cntlcal" (ImmedIately
needed) deferred mamtenance has been defined

The basIC pnnclpal IS the four I&D dIstrIcts should be brought up to an acceptable sustamable
O&M level by MAG/GOES eIther at the mltIal tIme of transfer or dunng the Irutlal transfer
penod This time penod was ongmally recommended to be 5 years but IS now set, and accepted
by all, at 10 years by MAG/GOES, when donors fundmg assIstance could be found

Other IssueslFactors Related to DefioID2 Cost SbarID2

• What other cost shanng IS hmlted to the 10 year transfer penod other than the 10°10 per
annual deferentIal for electrIcal energy at ZapotItan and AtlOCOyO Norte?

• What other cost shanng IS there dunng the balance of the 40 year penod?

• What other cost shanng contmues for the whole 50 year penod?

• After the sIgrung of the transfer agreement, a "Background Document" or a
Memorandum of UnderstandIng (MOD) related to actiVItIes that are be undertalen, must
be developed

• An agreement WIth the Mirustry of Pubhc Works for r&D Dlstncts Road Mamtenance
responslbIhty must be developed

• RehabIlttatIon and lor cntIcal deferred mamtenance needs must be defined

• Costs for new constructIOn of measunng deVIces must be IdentIfied

• WUA's trammg needs must be IdentIfied

• WUA's techrucal asSIstance needs must be IdentIfied

Ex-Sum 2



• EvaluatlOn and comments on water-users/farmer's "abllIty-to-pay" the water tanffs
(charges) need to be Itemized and clanfied

• Comments and recommendatlOns on specIfic Issues and constramts relate to each
separate r&D DIStnct need to be Identified and developed

• A reVIew and evaluatlOn ofI&D DIstncts budgets and tanff, With an understandmg of the
cost shanng on defined expendIture Items must be developed

The current I&D Dlstnct's mformatlOn IS based on the physIcal system works WithIn each I&D
system to be admlll1stratively transferred The responsIble for the admIrustratlve costs and
normal annual O&M costs have been allocated to the Water Users ASSOCiatIOn As GOES IS stilI
the legal owner ofall phYSical assets, thIs report has tned to prorate (budgetary allocatlOn) that
portlOn recogmzed and preVIOUS IdentIfied With the RehabIlItatIon and CntlCal Deferred
Mamtenance needs of the I&D systems ThIS was done With the realIzatIon that funds would
have to be made avaIlable from GOES fundmg and/or Donor fundmg where poSSible

WIth these modificatlOns we are able to apply the cost shanng ratlOnal to the 1999 year budget
based on the present 1998/99 ImgatIon season budgetary numbers, In additlOn to the needed new
constructIon of water measunng deVIces, etc The cost/value of contnbuted Water User's labor
have been mcluded m order to more nearly reflect the actual cost for water servIce It IS then
easIer to look at the actual costs of provIdmg lITIgatIOn water servIce

20 ATIOCOYO NORTE

AtlOCOyO - Norte With It low contnbuted labor cost factor, hIgh electncal energy costs, and hIgh
dramage mamtenance costs does not present as favorable a cost shanng SItuatIon for both the
GOES and It'S water-users as does AtlOcoyo Sur However, With their double croppmg of half of
the area every other year m nce gIves them a hIgh economIC payment capabIl1ty

2.1 RecommendatIOns

RehabilitatIon

The r&D system needs to be rehabIlItated and/or a cntical portIon of deferred mamtenance done
ImmedIately over a set programs penod ThIs mcludes the pumpmg actIon and three electnc
pumps (3-300hp) The GOESMAG IS aware of thIs problem and IS tryIng to secure fundIng

It IS recommended that conSIderatIon be gIven to the ImmedIate repaIr and/or replacement of
three Norte pumps m sequence (worst-one-first) thIs year A detaIled techrucal study needs to be
completed m order to show cost saVIngs to mclude replacement With dIesel pumps

Ex-Sum 3
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Tlus would help lower the electnc costs and Improve flow volume Our dISCUSSIOns With WUA
staff indIcate that thIS would be accomplIshed as the present operating practIce dunng the
ImgatIOn season IS to charge (fill) the system by USing all three pumps They then operate With
one pump for a month, start the second pump dunng the second month, and finally start the tlurd
pump at about three months

Alternate GravIty Water Supply

It IS further recommend that a "Desk-top Study" (pre-feasIbIlIty type that collects eXIstmg
mformation and studIes) be made m order to look at the alternatIve ofdevelopmg a graVIty
supply to elImmate the lugh present cost ofpumpmg If the yearly cost ofelectnc IS 2,500,000
Colones then (2,500,000 x 50 (years) = 125,000,000 Colones would be the cut-off cost for
considermg alternatIve graVIty supply costs

The follOWIng pomts were made for technIcal JustIficatIon for a graVIty up-stream dIversIOn
Replacement ofthe AtIOCOyO Norte ongmal desIgned SIphon IS not practIcal at tlus tIme as there
IS not suffiCIent flows m the nver at the pomt ofdiverSIOn It has been estImated that an up
stream graVIty dIversIOn would cost 60 0 to 70 0 Mil and that would be an energy saVIngs of2 5
Mil per year Therefore, m 24 to 28 years, the energy savmgs would equal the mitIal
constructIon cost

Further technIcal and econOmIC studies need to be completed lITl1nediately m order to evaluate
a) payment of electncal energy durmg peak hours,
b) replacement of pumps With eIther electnc or dIesel pumps, and
c)alternate up-stream graVIty dIversIOn

30 ATIOCOYO SUR

AtIOCOyo - Sur With It lugh contnbuted labor cost factor presents a very favorable cost shanng
for both With GOES and With It'S water-users

3.1 RecommendatIons

As dIscussed earher, tlus dIStnCt has rehabIlItatIon needs However, the tImmg of construction
should occur dunng the nOn-lITlgatIOn season

The I&D system needs to be rehabIlItated and/or the portIon ofcnncal deferred mamtenance
programmed over a set penod The GOES/MAG IS aware oftins problem and IS tryIng to secure
fundmg

Ex-Sum 4



4 0 ZAPOTITAN

4.1 RecommendatIOns

Sector #5 and perhaps the balance of the graVIty servIce areas should be at a graVIty tanffrate
(set volummetnc block amount, perhaps related to SIze ofLand holdmgs)

The pumped areas and the well servIce areas should be at rates to cover electncal energy costs
If and when exact areas and energy cost can be determIned, It may then be deSIrable to set
elevatIon servIce areas A sImplIfied form ofestImated volummetnc block flow IS
recommended untIl measurement structures are suffiCIently In place to provIde accurate
volummetnc measurements

All general report recommendatIOns should be Implemented over-time to the extent
economically feasible.

ConclUSion
When all actual costs (Ie eqUIpment) per the present legal "Transfer Agreement' are accurately
mcorporated mto the present tarIff structure, an evaluatIOn related to transfer can be more
realIstIcally made

When the abIlIty of the water-users m Sector #5 and perhaps most of those m the balance of the
graVIty served area are recogrnzed by a separate tanff as preVIOUS recommend above TIns raIses
senous concern related to the abilIty and WIllmgness ofthe water-users/farmers In the dIStnct to
pay

At thIS present tIme there IS not, ready avaIlable, sufficIent economIc/cost data to evaluate the
transfemng of thIs I&D DIStnCt for a penod of 50 years

When sufficIent data IS avaIlable and there IS, at the least, a practIcal and acceptable
ImplementatIOn plan for same We can asSIst m the re-evaluatIOn oftransfemng thIs I&D
DIstnCt

50 LE~A-ACAHUAPA

5 1 RecommendatIOns

It IS recommended that MAG/GOES proceed to secure emergence funds to make the necessary
emergence repaIr as soon as possIble

It IS further recommended that the backlog ofdeferred mamtenance dunng constructIOn be

Ex-Sum 5



pIcked up by a set program for same Rules & RegulatIOns should be adopted so as to prevent
encroachment and breakmg ofcanal hmngs for washIng cloths, etc

If the desIgned on-farm Imgation efficIency of 40% IS achIeved and the lack of on-farm
volummetnc water measurement IS corrected by mstallmg measunng devIces below the present
umt level (average of 50 Ha) to 20 Ha average, thIS would be qUite an acceptable startmg pomt

Ex-Sum 6



II FINAL REPORT - FEBRUARY 13, 1999

1.0 BACKGROUND AND EXTRACTS FROM THE JULy 31,1998 REPORT
EVALUATION OF EL SALVADOR'S FOUR MAJOR IRRIGATIONS REPORT

At present a "Transfer Comrrll1tee" composed ofboth Government ofE! Salvador
(GOES)IMInIStry of Agnculture (MAG) and Water Users AssOcIatIOns's (WUA) personnel meet
almost weekly m order to facIlItate the preparatIon ofa legal agreement to transfer the
admmIstratIOn of ImgatIon and Dramage DIStnCtS (I&Ds) from GOESfMAG to the WUAs
Vanous pomts have been dIscussed and some documented pomts agreed to m pnnclpal Other
actIvItIes have been completed and/or are underway

A draft legal document has been prepared and needs to be finalIzed Tlus would allow transfer
of ID admInIstratIve responsIbIlIty to the WUAs for a fifty year conceSSIOn penod The InItial
four IDs to be transferred are AtIOcoyo Norte, AtIOcoyo Sur, Lempa-Acahuapa, and Zapotltan
The three older ImgatIOn dIstncts are to have theIr mam systems (canals, draIns and roadways,
etc) rehabIlItated by the GOES to the extent that donor aSSIstance fundmg IS avaIlable

New legislatIOn now bemg drafted would form a FederatIon ofWUAs and would mclude the
four major ImgatIOn DIstnCtS, AtIOCOYO Norte, AtIOcoyO Sur, Lempa-Acahuapa, and Zapotltan
The FederatIon would asSIst farmers through the WUAs In the purchase ofmputs (seeds,
fertIlIzers etc) and commercIalIzatIOn (marketmg/finance, etc) actIvItIes

One ofthe mam results ofthlS techmcal assIStance activity (Output) wlil be to support the
Atlmlster and the Water User ASSOCiations mfinallzmg the d,stnct transfernng negotiatIOns
and to strengthen other type ofrural enterpnses.

At present the four I&Ds/WUAs are assessmg m the dlstncts actIVItIes and collectmg an "out-of
pocket' amount as water charges These vary from dIStnCt to dlstnct The present finanCIal and
economIC condItIons are dIfficult, as the I&D-WUAs have no legal means to enforce collect of
payments untIl the admInIstratIve nght IS transferred

There IS no questIOn about the deSIrabIlIty and the need to transfer the admmistratIOn of the four
I&D DIStnctS from the GOES to the WUAs ThIS achmrustratlve transfer would be
advantageous to the GOES, who would be relIeved of the responsIble for the cost of the
admirustratIOn of the four I&D DlstnCts, and the Water Users, who would benefit from the lower
admInIstratIve costs of the pnvate sector salanes and benefits

However, all ofthese cost lSSUes are over shadowed by the ability ofthe land owners to pay
ThiS IS especially true ofthe smaller land owners (1-3 Ha) who are usually at only a bare
subSistence level.

1



1 2 Present Status

1 It IS mutually agreed that It IS beneficIal to transfer the four I&D DIStnCts adrmmstratlOn
and annual O&M from MaglGOES to the Water User AssocIations

2 It has been agreed that the length of the transfer penod shall be ten years However, the
date for start ofImplementation needs to be finalIZed

3 It has been agreed that the annual percentage ofcost shanng ofelectncal energy for
pumpIng at Zapotitan and AtlOCOyo Norte dunng the 10 year transfer penod wIll be a
10% annual decrease on the part of the GOES The first year startmg figure w111 be 90%,
except for charges dunng peak dally hme penod of6 OOpm to 11 OOpm

This procedure IS workable at Zapotltan as the I&D system was deSIgned for 18 hours
per day and SiX days per week operation

However, at AtlOCOyO Norte, the I&D system was deSIgned for 24 hours per day and
seven days per week operatlOn AdditlOnally, the present three hft pumps are In very
poor conditlOn (operating at less than 60% ofdeSIgn flow capacIty) and need unmedlate
replacement TechnIcal and econOmIC JustificatlOns are to be made for not only pump
replacements and operatlOns dunng the peak penod, but also for a up-stream graVIty
diverslOn to be completed In the next 5 to 6 years

4 An acceptable mechamsm or Memorandum ofUnderstandmg needs to be developed to
the effect that the Water User AssociatlOns (WUA's) are not reqwred to budget nor
collect for I&D mvestment debts, and the outstandmg GOES I&D-O&M debts and water
charges

The WUA's Will only collect theIr own outstandIng charges

5 The ongInal decrees fOrmIng the I&D dIstncts defme the phySIcal assets, ImgatlOn
system, draInage system, and roadways by nomenclature A, B, C, & 1,2,3, etc, and by
lengths (Kms), Widths (mts), and area (Ha), m addItIOn to bwldIngs, pumps, and wells,
etc related to the ongmal deSIgn layout Over the years the systems have been changed
Therefore, an accurate system mventory for each separate I&D DIstrIct needs to be made
and venfied by GOES and WUAs

AddItIonally, m the ongInal I&D decrees for ZapotItan, AtlOCOyO Norte and AtIocoyo
Sur, there were lands set asIde and defined as "Agncultural Demonstration" areas These
lands no longer eXist m AtIocoyo Sur However, In AtiOCOyO Norte and ZapotItan, they
have been cultivated by the I&D DIstnCt

2
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It IS recommended that these lands be mcluded m the adImmstratlve area bemg
transferred to AtIOCOyO Norte

ThIS overall actIvIty needs to be finalIzed

6 It IS advIsable to transfer the adImmstratlon of the ongmal r&D DlstnCt decrees, as to
lengths, WIdths, and areas but reqUire the WUAs to operate and mamtam only the present
actual useable lengths, WIdths and areas BUIldmgs, Structures and StatIOnary EqUipment
should be transferred m a SImIlar format as that of the physIcal assets

ThIS overall actIVIty needs to be finaltzed

7 An accurate up-to-date mventory should be made that mcludes the make, model, year
(age), and present condItIon ofall eqwpment These mventones can then be compared
to needs and costs for further dISCUSSIOns At the mlmmum, all non-usable eqUIpment
should be returned to the GOES for dIsposal and/or salvage A transfer memorandum
can be developed based on transfer methodology needs and an understandmg of cost
responsIbIlIty, etc

In order to properly evaluate the eqUIpment, under the present condItIOns, the follOWIng
actIons need to be taken
• Prepare eqUipment mventory lIsts per format already developed
• Secure ongInal eqUIpment costs and/or present replacement costs
• Add the mformatIOn concermng 'average number of workdays used per year' to

the eqUipment lIst
• Compare and evaluate the need for the constructIOn eqUipment presently

avaIlable for transfer to O&M uses, to that of the actual eqUipment needed
• Check on poSSIble eqUIpment exchanges WIth the MImstry ofPublIc Works

Tills overall actIVIty needs to be finalIzed

8 In order to assure the capabIlIty to supply the deSIgned flows, the admInIstratIve use of
the dIverSIOnary water nghts also needs to be transferred

TIns does not seem to be a problem except at AtIocoyo Sur where they are presently
dIvertmg more than theIr ongInal water nght It IS recommended that AtIOCOyO Sur ask
MAG/GOES to support them and declare therr present dIverSIOn amount as an htstonc
water nght untIl formal nver water nghts are defined

9 The rapId appraIsal of each dIStncfSabIlIty to eqUItably dlstnbute water mdIcates that
El Salvador's laws and legal responsIbIlItIes clearly Imply, from the volummetnc
dIVISIon pomt (water nght) that Imtial measurement IS mandated by the r&D deSIgned
water servIce (lIters per second per hectare)
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Further measurement structures should be constructed WIthIn the dIStrIbutIon systems
and each IndIvIdual on-farm outlet so as to assure eqUItable water dIstrIbutIOn

InformatIOn concermng the IndIVIdual I&D dIStrIcts' complete assessment of
measurement structure needs and programs, as well as annual allocatIon of fundmg to
mclude cost shanng, needs to be finalIzed

10 Usually there IS a value put on water, 1) at the pornt ofdIverSIOn (water nght value) or,
2) a cost so as to protect the water dIverSIOn volume and qualIty The water cost value of
2) could be based, at a mirnmum, to equal the GOES' cost for I&D dIStrIct systems
ongInal Investment costs and the morntonng cost wluch IS presently estImated at an
average cost (mInImum) of 100 to 200 Colones per Ha.

11 Overall, the hIgh cost dIfferentIal between present charges and sustamable levels of the
I&D DIStncts rndIcates that a cost phasIng system over an ImtIal ten year penod IS more
realIstIC Standard percentages should be 10% per year at a mimmum, If the annual
budget cost are to remaIn In the proposed recommended 15% annual Increase, plus
annual InflatIon

12 Recently, the EI Salvador electncal energy sector was pnvatIzed ThIs resulted m the
formatIOn of five electrIcal dIstnbutIon servIce comparues WIth set servIce areas
CLESA IS the electncal servIce company for servIce to Zapotitan I&D, and DEL SUR IS
the servIce company for AtIOcoyO Norte I&D Electncal dIstrIbutIOn compames buy
power from vanous supplIers and then dIstnbute/transmIt energy to theIr areas electncal
consumers/users DIstrIbutIOn compames add theIr transmISSIon and adnllmstratlVe costs
plus a 10% profit to the lOltIal supply cost

The charge for MedIUm Demand Energy of more that 10 kw and less than 50 kw IS
a) 9 68 Colones per month for commerCIalIzatIon and 64 63 Colones per
kw/month for dIstrIbutIon, WIth hourly energy rates per kwh of 0 847 Colones for
HIgh,
b) a196 Colones per kwh for Low, and
c) a658 Colones per kwh for RemaInrng Hours

Newspaper artIcles IndIcate that WIth the addItIonal electrIcal energy power plants to be
put Into servIce In the future, the cost ofelectrIc, to some extent, WIll be lower
AddItIOnally, the Central Amencan Inter-tIe Gnd and other eXistIng energy plants should
also have more electrICIty avaIlable shortly

Now IS the tIme to start dISCUSSIOns WIth GOES, CELL and others on the subject of
dIfferent Infrastructure and/or sector tanff rates, In partIcular a lower agnculture
ImgatIon pumpIng energy rate
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13 The nonnal development procedure for I&D dIStrIcts' ImgatlOn tanffstructures would
be to develop the costs ofannual operations and mamtenance and other long term (20
year penod) costs for mvestment cost recovery, addltlOnal new constructlOn,
rehabilitatIon, major eqUIpment repaIrs and replacements, tralmng, additlOnal techmcal
assistance and other speCIal Items These cost would then be prorated over the 20 year
penod as annual expenses ThiS means that the I&D distriCts proratmg of costs will
have to be done at least three times durmg the 50 year admlRlstratlve transfer
perIod

14 To faCIlItate planrung and budgetmg for ImgatlOn water charges, the DetaIled Plannmg
Expenses Budget format and a Summary Major Lme-Item Budget format have been
developed Once the InItlal detaIled planmng expense budget IS developed, the estImated
expenditures have to be balanced agamst mcome Most of the mcome would be m the
fonn of water servIce charges However, all true I&D chstrIct mcome must be shown,
e g , rental of eqUIpment, and productIOn profits off ofdIStrIct lands, etc All non I&D
Income and expendItures (land preparatIon and harvestIng, etc) must be separated

The separatIon of non-ImgatlOn and dramage actIVItIes from other actIVItIes (Ie
agnculture) by each I&D DIstnct IS mandated to assure equal cost shanng between
WUA's and MAG/GOES m the I&D 's transfer agreement

Separate detaIled stand alone agncultural budgets must be made to the same format as
the 1&0 budgets Excess annual mcome from I&D budgets can not, under the transfer
agreement, be used to off-set other (Ie agncultural) budgets However, other mcomes
can be used to balance I&D budgets, partIcularly portIOns ofcontmgencies

15 Further balancmg between mcome and expendItures IS reqUIred related to at least two
other major factors, (1) the true abIhty of the Water Users/Fanners to pay any mcrease,
and (2) the present water rate charge Nonnally, any mcrease ofover 15% wIll not be
accepted Without 70 to 85% of the WUs knOWing and agreemg to any hIgher amount

16 At present there appears to be an WUA's traImng ImmedIate need for at least the
follOWing

• Planmng and awareness of laws and other legal reqUIrements
• Budgetmg, accountmg, and mODltonng and evaluatIOn procedures and practIces
• Improved commurucatIOns and publIc relatIons

17 One of the first IDltIal TA actIVItIes needed IS to develop a standard set ofRules and
RegulatIOns (R&Rs), to mcIude WUA's employment polICIes and practIces for all the
I&D dIStnCts

18 All known major Issues and constraIns have been IdentIfied The present SItuatIOn/Status
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has been evaluated agaInst the desIred or reqUIred level for sustaIn abIlIty The resultIng
recommendations are based on findmgs, observatIOns and dISCUSSIOns, and take mto
consIderatIon the dIfferent aspects ofeconomIC, SOCIal and polItical sItuatIOns effectmg
each Issue and/or constramt

19 WIth the basIC mItIell dIfferences m the posItIOns of the Water Users and the GOES, It
was apparent that the NO-ACTION (status quo) scenano would have to be evaluated
The prelImmary evaluation of tIns scenano reflects a mlillmum loss over a 15 to 20 year
penod to both partIes GOES loss of $25 0 +1- mIllIon dollars and Water Users m the
range of $9.0 to $18.0 +1- million dollars Most of tIns loss IS m land values and
reduced productIOn due to the farmers returrnng to ram-fed agnculture

20 NegotiatIOns on the transfer of the I&D DIStnCts must be contmued In order to resolve all
related Issues and constrams DetaIled recommendatIOns are lIsted m tIns report

2 0 ACTIVITIES - INTERVENING TIME PERIOD (between June/July 1998 and
February 1999)

Transfer ofIrn~atIonDIstncts to Water User ASSOCIatIOns
Follow-up ActIVItIes by CRECER and Others

1 Complete legal transfer agreement document and have It accepted

2 Develop "letter ofagreement m pnncIpal" as recommended

3 Secure agreement on transfer tIme penod (5 or 10 years) and then define as many subSIdy
percentages as poSSIble

4 MOnitor, With asSIstance from TechnoServe, the DIStnCtS preparatIOn of

a) DetaIl PhYSIcal Inventones

b) DetaIled EqUIpment LISt
Make ModeIIYear CondltIon Ongmal or Replacement Costs

c) Draft Planmng I&D Budget for July/August 1998 thru December 1999
( per forms In thIS report) and propose budgets for the next 4 / 5 years)

d) Draft separate planrnng budgets for all other actIVItIes per c) above

e) Adapt I&D DIstnct Rules and RegulatIOns
Items #4-a) and b) should then be attached to the transfer agreement for each
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separate I&D DIstnct

5 AsSIst both the I&D DIStrIcts and GOES m secunng data from others
• CLESA and DEL SUR
• Mmistry ofPubhc Works on Proposed Rural Roads Program
• Natural Water Resources on nver flows, etc

6 Legally form FederatIOn ofWater Users AssocIatIOn and undertake mformatIon and
pubhc relatIons program related to present electrIcal energy tanff and other actIVItIes

7 Undertake the start ofas many ofthe other report recommendatIOns as poSSIble

3 0 GENERAL PRESENT ACTIVITIES

1 MAG has agreed to a 10 year tranSItIOn tIme penod for electncal energy cost shanng, on
only pumpmg ( Pumpmg StatIOns & Wells at ZapotItan and Anocoyo-Norte ) startmg m
1999 at 10% annual decrease, except for peak tIme (6 OOpm to 10 59pm) energy, (90%
GOES and 10% I&D DIStnCts -1999)

ImplementatIOn procedures between r&D's and MAG/GOES need to be agreed upon
Notes 1) The Irnganon Season IS usually from November to May (7 months)

2) GOES budget year IS January to December (12 months)
3) One method would be to have separate contracts (63 months - GOES and 0 7
months - I&D's)

2 MAG has verbally agreed to non-collectIon ofover-due GOES tanffs (last 10 years), by
the WUA's Only the WUA's dues are payable

ThIS actIon needs to be acknowledged m a background document and/or a Memorandum
ofUnderstandmg (MOD)

3 ConfirmatIOn ofMAGs verbal agreement to the payment of I&D DIStrIctS - r&D system
"maJor" system and eqwpment repaIrs and replacements cost over Colones 30,000 00,
dunng the 50 year lease penod needs to be clanfied

A MOU on defimng I&D system components needs to be made

100% ofthe eqwpment preventatIve mamtenance cost are to be paId by I&D dIstncts
ImplementatIon schedule and payment procedures between I&D's and MAG/GOES need
to be agreed upon

4 ConfirmatIOn ofMAG's verbal agreement to the payment ofI&D DIStnCtS New
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ConstructIOn costs over Colones 30,000 00, dunng the 50 year lease penod needs to be
clanfied

ImplementatIOn procedures between I&D's and MAG/GOES need to be agreed upon

5 MAG has agreed, after sIgnmg of the "Transfer Agreement", to conventIOn to MImstry of
Pubhc Works, the responsIbIhty for mamtenance ofI&D DIStnCt roads

Roads need to be further defined as to locatIOn, length and Width - not as shown m the
ongmaI decree The frequency and level ofmamtenance also needs to be defined

6 1&D DIStnCts (Zap, A-N, A-S) Will desIgnate eqUIpment they want to retam and the
balance of eqUIpment IS to be returned to MAG

MAG wIll pIck up eqUIpment from each I&D DIstnCt (Due to Humcane MITCH, there
IS no mformatIOn from Lempa-Acahuapa on tlus matter)

7 The Draft Budgets for Zapotitan, AtIOCOyO Norte, AtIOcoyO Sur Will have to be revIsed
(lowered to mInImum) so as to meet reqUIrements of"abIhty-to-pay" A "Cash Flow"
AnalysIs WIll have to be made In order to assure that there IS adequate cash avaIlable for
I&D'sO&M

8 Water R1ghts (dIverSIOn amounts) Volumes were dIscussed
I&D DIStnCt Wntten In Law SOhCItOUS Method of ImgatIOn

Zapotitan 2,387 Its/sec
AtIOCOyO Norte 1,800" "
AtIOCOyO Sur 2,600" "
Lempa-Acahuapa - (no InfOrmatIOn)
* (present volume of dIVerSIOn)

OK
OK
3,700* 1 07 lts/sec/Mz

It IS recom.mended that Atiocoyo Sur request MAG/GOES to support theIr histoncal
water usage amount

9 ImgatIOn & Dramage TanffStructures (DIscUSSIon)
I&D tanff's can be developed to Include the folloWIng factors(charges)

• Land holdmgs (WIthout receIvmg water)
• Volume of water dehvered
• Other speCIal factors

Note A detaIled dISCUSSIon of thIS Issue was presented In our previouis report (July
1998) The recommended tanff structure would be a combmatIOn ofvolumentnc
charges and charges related to the SIze of the landholdmgs Thus the water-users would
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pay for the amount ofwater used WIth a relatIonshIp ofabIllty-to-pay based on Sizze of
landholdmgs

10 There IS a need to correct I&D DIStncts present actual mventones before mcludmg them
m the Transfer Agreement, especIally mobIle eqUIpment due to It'S lugh values 10 cost
shanng

The follOWIng General InformatIOn was provided by TNS (1/28/99) and wIll be
verified by each I&D DIStrict

I&D -DIStncts 1998/99
ZapotItan 411
AtIOCOyO Norte 571
AtlOCOyO Sur 214
Lempa-Acahuapa 550

TanffAmounts (Colones per Ha )

+ 285 for 2nd nce crop
+ specIal assessment for electncal energy

OBSERVAnONS AND COMMENTS

1 WIth the SIgnIng of the Transfer Agreement, strongJustIficanon can be found for
requestmg the start ofthe TransItIon Penod to be deferred untIl next year (2000)
However, If thIS IS not possIble nor acceptable, then WItlun the mtemal I&D budgets,
(Zap & A-N) adjustments can be made to help off-set thIs cost
Note On the same day of the transfer commIttee meetIng (1128/99) there was a meet10g
at ZapotItan related to the restoratIon ofelectrIcal energy It IS my understandmg that
MAG/GOES has agreed to pay the electrIcal power bIlls for 4 more months (untIl the end
ofMay 1999) ThIS IS a reasonable spIlt as It would cover most ofthe 1998/99 normal
(7 month) Imganon penod

2 TechnIcal and economIC JustificatIons can be made for usmg power dunng peak hours In

AtIocoyo Norte ThIs IS due to the need to re-fill the long gated rrngatIon system each
day

3 The ImmedIate replacement ofat least the Anocoyo Norte pump motors can also be
JustIfied

4 It IS ObVIOUS that the AtIocoyo Norte pump dIversIOn should be replaced WIth a graVIty
dIverSIon as soon as poSSIble (5/6 years) In order to lower cost over the balance the 50
yearpenod

5 The onlyJustIfication for the Colones 30,000 amount/number used m Item 1- 3 &4 above
IS related to the abIlIty-to-pay ofthe farmers ThIs could amount to a savmgs of 1 to 2
mIllIon Colones per year to the r&D's
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6 There are strong concerns at thIS tIme as to the abIhty of the r&D's to make adequate
Budgets and Cash Flow AnalYSIS, m additIon to ImplementatIon and collectIOn of water
charges

7 Umform General I&D Rules and RegulatIOns (R&R's) and SpecIfic R&R's for each
dIStrIct need to be developed, approved and Implemented as soon as poSSIble These are
needed to support the ImplementatIOn of therr tanffs

3 1 HIgh ElectrIcal Energy Cost Shanng Between GOES and ZapotItan and AtIocoyo
Norte I&D DIstrICts

3 1 1 ZapotItan

The Zapotitan I&D system was ongmally deSIgned for only 18 hours per day operation
and has 10 dIfferent dIverSIon pomts Therefore, the deCISIon by MAG/GOES not to pay
peak hour electrIcal energy charges (5 OOpm to 11 OOpm a five hour penod) IS not a
technIcal or economIC dIsadvantage at thIs tune

However, over tIme Without an adjusted mternal electrIcal energy rate for Imgation
pumpmg, techrncal changes to lower electrIcal energy costs Will probably have to be
made

It IS understood that on 1/28/99, MAG/GOES agreed to pay the electrIcal energy bIlls for
four months untIl the end ofMay 1999 ThIs essentIally covers the mam part of the
1998/99 ImgatIOn season

3 1 2 AtlOCOyO Norte

Present Status

1 At thIS tIme, the electrIcal energy bIll IS stIll m MAG/GOES name and
outstandmg (unpaId) charges amount to about 2 0 MIl Colones

It IS recommended that MAG/GOES agreed to pay the electrIcal energy bIlls for four
months untIl the end ofMay 1999, as was agreed to for Zapotitan As thIs essentIally
covers the mam part of the 1998/99 rrngatIon season, It IS very helpful to the dIStrICt

2 AtIOCOyO Norte IS WIlhng to pay the re-connection charges, after the transfer
Agreement IS SIgned, and when cost shanng IS started

3 Need for techmcal and economIC JustIficatIons for the follOWing
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• Present hIgh electncal energy pumpmg costs
• Present low efficIency ofeach pump's operation
• JustIficatIOn for replacement of pumps
• JustificatIOn for operatmg pumps dunng peak times
• JustIficatIOn for canal rehabIlItatIon (ralsmg ofcanal IImngs)

4 The followmg mfonnatIOn was request Some ofthe Items were proVIded
a) Requested that copIes ofthe electncal energy bIlls for the 1998 year be secured
from DEL SUR CopIes of three electnc bIlls were proVIded

b) That AtIOcOyO Norte staff proVIde dally hours of pumpmg dunng the 1998 year
so as to match the energy bIlled to that ofpumpmg

c) That AtIocoyo Norte staff proVIde hIgh and low nver elevatIOn and elevatIOn at
pomt ofdIscharge mto canal It was estlmated that the total dIfference was about
27 meters

d) The present volummetnc water dIscharge rate for each pump

Note The pumps were tested on January 7, 1999 by operatmg two pump
at the same tIme m dIfferent combmatIOns Measurements were taken m the

canal 500 meters down stream from the dIscharge With a set canal cross-sectIOn
and a current meter The average ofany two pumps In dIfferent combmatIOn was
700 Its The ongInal capacIty ofeach pump was 600 Its

e) It takes three pumps (1050 Its) 6 hours to prune (fill) the canal to operatIOnal
level

l

t

I
I
I
I
I

5

f) Wltlun 20 to 40 mmutes after the pumpIng stops, operatIOns are stopped and
the canals are empty WithIn 2 hours

g) Smce December 26, 1998, two pumps have been m contInUOUS 24 hour
operatIon

The follOWing pomts were made for technIcal JustIficatIOn for a graVIty up-stream
dIversIOn

Replacement of the AtIOcoyO Norte ongmal deSIgned SIphon IS not practIcal at
thIS tIme as there IS not suffiCIent flows m the nver at the pomt of dIVerSIOn It
has been estImated that an up-stream graVIty dIverSIOn would cost 60 0 to 70 0
MIl and that would be an energy savmgs of2 5 MIl per year Therefore, In 24 to
28 years, the energy saVIngs would equal the ImtIal constructIOn cost
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3 2 Mobile Equipment Major Repairs and Replacement Cost Sharmg Between GOES
and Irrigation and Dramage DlStncts

At dIfferent tImes conflIctmg statement, as to the specIfics ofcost shanng have been
receIved Examples are

a) The cost to the I&Ds / WUAs IS up to 30,000 Colones and MAG/GOES pays all cost
above that amount for 10years? 50years? or,

b) As the I&D roads Will be mamtam by MOPW/GOES, there IS no need for cost shanng
All costs Will be borne by the I&D'sIWA's

These Issues need to be clanfied and defined

3.2.1 Transfer ofNot-Needed Mobile EqUIpment to MInIStry ofPubbc Works for
Mamt3IDIng I&D Roads on Set Schedule

MAG has agreed that after the SIgnmg ofthe "Transfer Agreement" they Will tum over
to MImstry ofPubhc Works the responsIbIhty for mamtenance ofI&D dlstnct roads

Roads need to be further defined as to location, length, Width, other than as shown m the
ongmal decree The frequency and level ofmamtenance needs to be defined

3 2.2 Assessment of POSSibilIty of GOES ProVldmg RemaInIng I&D's - O&M
EqUipment Needs

ClanficatIOn of3 2 and 3 2 1 above may resolve this Issue

3 3 I&D DIstrIcts Water DIStribution and Water Measurement (Metermg)
Measurement Strncmres and Practices

In the ongmaI desIgn ofthe I&D system and accordmg to the dIversIOnary water nghts,
there IS a mandate to have volummetnc measurements throughout the entlre Imgatlon
system

El Salvador's laws and legal responsibIlItles clearly Imply from the volummetnc diViSIon
pomt (water nght) that ImtIa! measurement IS mandated by the r&D desIgned water
servIce (hters per second per hectare) Further measurement should be carned out Within
the dIstnbutIOn system and to each mdIVIduai on-farm outlet to assure equItable water
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dlstnbutlOn

The ongmal I&D designs were based upon an acceptable croppmg pattern (water
demand), estImated system losses and/or efficIency (%) and an on-farm ImgatlOn
efficIency (%) Therefore, system diVersIOn/measurement structures and on-farm
outlet/measurement structures were constructed

However, over time and due to vanous factors, the use ofmeasurements WIthm the
dIstnbutlOn system and at the on-farm outlets has been abandoned Most of the ImgatlOn
systems are now bemg operated on an visual estImatIOn of flows whIch are based on
expenence and needs, etc

Therefore, the Immediate need to re-Instate voIummetnc measurements at all ImgatlOn
levels IS mandated Tanff structures that are based on volummetnc measurement are
more fleXible and easIer to manage

The re-mstalment, at all ImgatlOn levels, of measurement structures/deVIces based on
volummetnc measurement, IS mandated The costs for addItIonal measurement
structures and on-farm dehvery outlet measurements deVices, m addItIOn to trammg and
record keepmg, must be added to the proposed new tanff structure

Note Not all present I&DIWUA's budgets contaIn proVISIons for these actIVIty, and thIs
Issue needs to be resolved

Water dlstnbutlOn measurement and on-fann delIvery poInt water measurement IS
essential for the followmg reasons

• Meet legal reqwrements to treat all water-users equally

• To allow re-dlstnbutlOn to lImIted water supply, If addItIOnal non-1mgated land
request water servIce or reductIon m dIverSIon flows etc

• AsSist m record keepmg for volummetnc flow charges, and 10 promotIng
Increased ImgatlOn effiCiency

Measurement Structures and PractIces
(references Fmal Report -Supplemental Data Report - June 18 to July 31,1998 - Sections #4, #5
&#6)

It IS recommended that the measurement structures m the ImgatlOn dlstnbutlOn systems be

• Parshall flumes Ifsufficient "head"(drop In water heIght dIfferential) or,
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• Modified flumes where hmlted head IS avatlable, or
• Rectangular weirs

For the On-fann outlets

• Rectangular werrs , and/or Siphon Tubes
• Where constant "head" IS not possible either In the dIstnbutIOn system or at the fann

outlet a sImple head dIfferennal chart can be developed and used

Note In the I&D DIStnct Rules & Regulations, proVisions should be made related to water
measurement practices, as well as Imganon pracnces (where excess length of lmganon runs,
related to s01l type etc should be prohibited) - reference #4 m Supplemental Data Report It IS
recommended that I&DslWUAs move Immediately to plan and Implement a program for
constructIOn ofmeasunng structures WIthin the systems and at the on-fann out-lets as well as
move towards volummetnc flow charges Tlus WIll help to secure addInonal donor fundmg for
both r&D and agrtcultural actiVities

3 4 I&D - Water Users AsSOciatIOn TraInIng and Future Techmcal AsSIstance Needs

As reflected at the 23 July 1998 Workshop, the "vOIce" of the Federanon of Water Users
AsSOCiatIOn IS 5 to 10 nmes greater than the VOIce ofa SIngle WUA ThIs IS especially true
related to requestmg changes In the present electncal energy tanffcharges for pumpmg

The new FederatIon of Water Users AsSOCiatIOn should be formed both qUlckly and legally, and
mformatIOn and pubhc relatIOns actlvlnes should be started Immediately

341 Water User ASSOCiatIons Personnel TramIng Needs

WUAs Leaders

At present there appears to be an Immediate need for trailing In at least the foHoWIng
areas

• Planrung and awareness of laws and other legal requrrements
• BudgetIng, accountmg, and momtonng and evaluatIon procedures and practIces
• Improved commumcatIOns and publIc relanons

WUAs Staffs

The four I&D Dlstnct's staffare at dIfferent tralmng levels and are usmg different
practIces However, all WUAs staffneed traImng In basiC office procedures as well as
other standard programs

14



I

i
i

Managers, Accounts and other key personnel should meet and establIsh common uruform
practIces and procedures Then, tralillng should start m the followmg fields planmng,
budgetmg, accountmg and record keepmg, computers and software programs, e /g Word
Perfect & ExceV Quart Pro, and water measurement practIces

Query The status of the Vlg1lencla (Vigilance/watch) CommIttee added to I&D
I\VUA's added m December, 1998 These people will also reqUIre trammg

TralDlD2 methodolo2)'
a) Short Courses 5 - 10 day Workshops
b) On-the-job
c) Self-paced programs

It IS our understandIng that TechnoServe IS plannIng to asSISt the I&DsIWUAs In theIr
ImmedIate needs oot1l further fundIng IS avaIlable ThIs planned actIvIty actIOn IS greatly
endorsed

3 4 2 Water User ASSOCIatIOns Future Techmcal ASSistance Needs

Imtial Transfer ActIVity TA Needs

I&D Districts Rules & Regulations

One of the first Inltlal TA actIvItIes needed IS to develop a standard set ofRules and
RegulatIOns (R&Rs) for the r&D DIStrIcts Related to tills, TechnoServe (TNS) has
developed a draft set ofR&Rs In SpanIsh for reView and adaptatIOn To aId In tills
actiVIty, an EnglIsh copy of the R&Rs for the Central CalIforrna IrngatIOn DIStrIct, Los
Banos, Cahforrna, has been proVided to TNS and IS Included as an attachment to thIS
report

It IS recommended that TNS reView these Enghsh R&Rs and when necessary and/or
deSirable make changes m theIr draft Spamsh R&Rs Each I&D dIStrIct should have the
abIhty to add specIal clauses that would apply only to their mdIvidual dIStrIct These
revIsed R&Rs should be revIewed by local attorneys famIlIar WIth GOES and I&D laws
before the R&Rs are formally adapted by each dIStrIct

10 year - Transfer Period ActIVIties TA Needs

Improvmg On-farm Irrigation EffiCienCies

It IS a well known fact that m addItIOn to mstallIng measUrIng structures, one of the next
actIvItIes to Increase on-farm ImgatIOn effiCIencIes would be to Improve land levelIng
ThIS was recognIZed by the Lempa Acahuapa DIStrIct as It was Included It'S construction
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activItIes The present land levelIng methods used at the Lempa Acahuapa Dlstnct are
outdated practices However, It IS understood that rns IS planmng to bnng more modern
practIces to EI Salvador These practIces wIll mclude computenzed levehng programs
and laser technology levelmg eqUIpment TechnIcal assistance from rns should be
requested and, If necessary, donor fundmg to Implement new land levelIng practices
WIthm the four I&D Dlstncts

As It WIll not be poSSible to achIeve full completIOn of all ofthe actIvIties started dunng
the transfer penod, the above mentIOned actIvItIes should contInue as phased actIVIties
dunng the Long Term Penod

DIversificatIOn. CommercIalIzatIOn. Marketm2 and Improved A2rICuiturai PractIces

The on-gomg coordmatlOn efforts between I&Ds, TechnoServe and CENTA IS greatly
needed 10 order to prOVIde technIcal assIstance and serVIces to the water-users Without
over-Iappmg costs ThIs coordInatIon actIVIty IS endorsed and encouraged as It WIll
ultimately benefit the water-users/farmers

3 5 ReView and EvaluatIon of I&D's Budgets and Tariffs

In the prevIOus report, It was recommended that a standard detaIled budget format along WIth
recommended levels of personnel and O&M eqUIpment be made for stationary mechanIcal and
electncal eqUipment repairs and replacements ThIs IS to be based on useful lIfe estImates For
MobIle Eqwpment, It IS recommended that basIC procedures for evaluatmg the related costs of
purchasmg , operatIng and mamtaIrnng be based on estImated useful lIfe penods Also used was
an example ofa smgle urnt (motor grader) based on the follow1Og

• MIrnmum number of workIng days per year equal to 150- 200 days
• EstImated useful lIfe of 12 to 15 years at 1500 hours of machme usage per year
• The annual O&M cost was estImated at Cl 225,000 per year based on a IrntIal capital

cost ofCI 3,000,000 for a 20 year tIme penod

For the 20 year penod the urnt costs would be

• MInor overhauls(repaIrs) equal CI 300,000 x 3 = 900,000 Colones (WUA - cost)
• Major overhauls (repaIrs) equal Cl 600,00 xl = 600,000 Colones, and
• Replacement cost at two tImes the ongmal cost (2 x 3,000,000) = 6,000,000 Colones

less 30 % ofthe ongmal cost (900,000) as salvage value, equals 5,700,000 Colones over
the 20 year penod (GOES - cost)

Therefore, dunng the 20 year tIme penod, the WUA should allocate (600,000 dIVIded by 20) =
30,000 per year for thIs unIt'S mmor repairs ThIs IS 10 addItIon to the 225,000 colones needed
for O&M ofthIs smgle unIt ofmobIle eqUipment
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Dunng the same 20 year penod, as GOES IS the legal owner oftms eqUIpment and IS oblIgated
for major repaIrs and replacements In the amount of5,700,000, a budget 5,700,00 dIVIded by 20
- equalIng 285,000 Colones per year IS needed for thIs smgle urnt ofmoblie equIpment

Tlus procedure would have to be followed for each and every pIece of mobl1e eqUIpment
retaIned for I&D usage by the WUA's

An alternate methodology for defimng mmor as the level ofmaIntenance that IS reqUIred to keep
(mamtam) the I&D DIstrIct at a normal operatIonal level from year to year (estImated at one
percent of the total Investment/capItal costs)

All of these defined I&D system components estImatIng useful hfe penods (CIVIl works,
mechamcal works, electncal and mobl1e eqUlpment) are to be equated back to an overall annual
cost number (eg 200,000 colones) for estImatIng annual O&M costs In addItIon, costs for an
annual portIon of the backlog of "cntIcal deferred system mamtenance" must be budgeted

Major cost could the be defined as those repaIrs and replacements above the defined mmor
cost (eg CI 200,000) for each system component or categolJl that could be equated to a defined
budget lIne-Item (Ie, mobIle eqUIpment)

These set major cash value amounts would also have to meet the addItIOnal cntena of

a) bemg greater than 15% ofthe budget lme-Item cost, as the overall recommend
contmgence amount of 15% IS normally prorate per hne-Item m detal1ed budgetmg and
cost accountIng Ifthe set cash value was 200,000, the prorated portIon ofover-all
contIngence amount would have to be above 200,000 Colones,

b) bemg greater than 10% ofthe budget total over-all contmgence (as m emergencles
up to 10% ofthe over-all contIngence amount could be relocated to a SIngle IIne
Item/category) Ifthe set cash value was 200,000, then 10% ofthe overall contmgence
would have to be greater than 200,000 Colones, and not due to neglIgence

Note The recommended detaIled budget format and the qualIfications for defimng minor and
major cash values are mter-related and deSIgned to aVOId disputes related to cost shanng At the
present tIme, thIs alternatIve may not be workable for aIllme-Items In certaIn I&D dIStnCts

It was In realIzatIOn ofmgh mobl1e eqUIpment costs that, In the preVIOUS report, It was
recommended that a detaIled Inventory of mobIle eqUIpment be compIled for each I&D dIstnct
and evaluated
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Present Status

DetaIled hsts were made usmg the followmg categones under Present CondItion OperatIonal,
Needs RepaIrs and Non-usable The present legal Transfer Agreement reflects the
acknowledgment of the related hIgh cost of eqUIpment repans and replacements by words to the
effect that

• the non-usable and not needed eqwpment IS return to MAG/GOES,
• the eqwpment m faIr or poor condItIOn can be used by the WUA's and when It becomes

non-useable or un-economiC to be used, It IS returned to MAG/GOES, and
• the newer eqwpment and eqwpment m good workIng order IS to be adequately

mamtaIned and returned to MAG/GOES m good workIng order, less normal usage

ThiS means that the portion of costs for mamtam "good" eqwpment needs to be allocated 10

both the WUA's and GOES budgets.

As understood, this IS not an Important cost Issue for AtiOCOyO Norte and AtIOCOYO Sur I&D's as
they have very lIttle mobIle eqUIpment Then operatIonal mobIle eqwpment IS mostly
motorcycles whIch are present owned by mdIVIduals, who receIve an allowance for theIr usage
ThIS allowance also mcludes O&M and mmor repans Without the oblIgatIOn for replacement

RecommendatIOns

The budget format must be modIfied to reflect the prmclpals as stated ID the ExecutIve
Summary and the 3 5 above sectIon of thIS report.

The budget format, With the aVaIlable 1999 costs, must show WUA's portIOn of expenses and
therr contnbuted labor TIns would more nearly reflect the "real cost" ofwater sernce to the
water-users/farmer ThIS "real cost" would be balanced agaInst r&D mcome from water charges
and other mcome (These costs are not necessanly fully reflected m theIr present 1998/99
budget nor approved by the WUA's at thIs tIme) However, the combmed cost to the water
users/farmers can be related therr abllIty-to-pay

A column should be added to the budget format for MAG/GOES contrIbutIOns, related to cost
shanng of electnc energy for pumpmg m Zapotltan and AtIOCOyO Norte, and for other
recommended cost shanng and actiVItIes that would remam With MAG/GOES as the owner of
the phySIcal assets The fundmg of some of these costs would depend on avaIlabIlIty ofGOES
and/or donor fundIng avaIlable These figures would enable the c1anficatIOn ofdefirnng cost
shanng and Implementation ofrelated actIVIties Wntten examples are attached for mternal
dIscussIOn of tills Issue

Examples are also attached In the sections for AtIocoyo Sur and AtIOCOyO Norte m order to asSIst
m definmg Issues related to cost shanng
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351 1998/99 IrrIgatIOn Season

The 1998/99 ImgatIOn season, If It IS a nonnal season, would be Nov / Dec 1998 to the
end ofMay 1999, depending on locatIon, weather and ramfall

All the four I&D's have an operatIOnal 1998/99 budget that, dependmg on the exact date
the transfer agreement goes mto effect, may have to be adjusted before the end of the
year

3 5 2 TransItional PerIod

A ten year transItIOnal time penod as been verbally agreed to by MAG/GOES

36 Evaluation and Comments on "Ablhty-to-Pay"

General evaluatIOns and comments on the water users/ farmer's abilIty-to-pay follow m tms
sectIOn. However, It IS also covered specIfically m each dIStncts separate sectIon.

The general abilIty-to-pay and the acceptable-te-pay mcreases by water users/fanners IS, they can
and usually are WillIng to pay an annual maxunum mcrease of 15% plus normal annual mflatIOn
rates (Ie 5%) equalIng 20% ThIS economIC cost pnnciple IS normally venfiable Wlthm a
standard 15% deVIatIOn Therefore, In thIS example, the maXImum annual rate would be
1 20 + 0 15 = 1 35

37 I&D DIStrIctS Water DlStnbutlon and Water Measurement (Metermg)
Measurement Structures and Practices

Water dIstnbutIOn measurement and on-farm delIvery pomt water measurement IS essentIal for
the follOWing reasons

• so as to meet the legal reqUIrements oftreatmg all water-users equally,
• to allow re-dIstnbutlOn ofa lImIted supply ofwater, If there IS a request for water

servIce on addItIOnal non-1mgated farms/fields or there IS a reductIOn In dIverSIOn flows,
etc,

• to asSISt m record keeping for volummetnc flow charges, and
• to promote mcreased ImgatIOn effiCIency

Measurement Structures and Practices
(references Fmal Report -Supplemental Data Report - June 18 to July 31,1998 - SectIOns #4, #5
&#6)

It IS recommend that the measurement structures m the ImgatlOn dIstnbutIOn systems be
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• Parshall flumes If sufficIent "head"(drop m water heIght drfferentIal) or,
• modified flumes where IUnIted head IS avaIlable, or
• rectangular weIrs

For the on-fann outlets, measurement structures should be

• rectangular weIrs, and/or sIphon tubes

Where a constant "head" IS not possIble m eIther the dIstributIon system or at the farm outlet, a
sImple head dIfferential chart can be developed and used

Note: In the I&D DIstrIct RuIes & ReguIatIons, prOVISIOns should be made related to water
measurement practIces, as well as ImgatIon practIces to mclude the prohIbItmg ofexcess length
of lITIgatIon runs, related to soIl type, etc (reference #4 m Supplemental Data Report)

As IndIcated earlIer In thIs report these actIVitIes are essential to the planned I&D program

4.0 ATIOCOYO NORTE I&D DISTRICT

Back2round

The entIre system reflects a level ofO&M below normal for contInued system sustaIn abIlIty,
resultmg In eIther a backlog ofdeferred O&M and/or the need for addItIonal rehabIlItatIOn. The
pumpIng statIon has three 300 hp pumps - the ongmal desIgn was for a two pump operatIon With
the thIrd pump on standby status At present, With all three pumps operatmg, capacIty IS stIll
below the ongInal deSIgned capacIty ofJust two operatIng pumps ThIs low pumpIng efficIency
IS reflected In the lugh electnc energy bIlls, and IS especIally costly now that the electncal
energy costs have more than doubled With the new energy tanff structure

Note The orlgmal decree no 285 shows one smgle system. However, m Initial constructIOn a
large Siphon andpart ofthe connecting canal were not constructed A separate pumpmg statIOn
was Installed to service northern area Therefore. a detalled accurate mventory must be made
for both north andsouth system areas

The servIce area IS diVided Into 14 sectIOns However, #12 & #13 are not Imgated
SInce 1990/91, the 12 remaInmg sectIOns are dIVided Into two servtce areas (1, 2, 3, 10, 11, 14)
and (4, 5,6, 7,8,9)

Rice IS cropped In 90% ofthe area and most all fanners grow a raIny season crop ofnce
However, the yz ofthe area not grOWIng a second crop ofnce receIVes a preference for
supplement ImgatIOn water pnor to the start ofthe raIny season and dunng the dry penod The
Y2 ofthe area grOWIng a second crop ofnce dunng trngatIon season receIVes water on a delIvery
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schedule ofevery eIght days, Imgatmg 24 hours per day WIth an estImated water delIvery of
suffiCIent water to Imgate I manzan (Mz) In 6 hours

However, to secure the hIgh flows for nce, the system 15 operated above the canals deSIgned
water surface levels and In some sectIons over the top of the canal hmng

In 1997/98 all water-users pay 225 Colones per Mz or 321 75 Colones per Ha, and those
receIvmg water for a second nce crop pay an addItIonal 200 Colones per Mz or 286 00 Colones
per Ha. TIns results In an average yearly water cost ofabout 325 Colones per Mz.

The remaining 10% ofthe area IS In pastures and/or sugar cane The WUA also rents eqUIpment,
mcludmg a nce harvester

There IS a senous problem related to the lack ofeffiCIent on-farm trngatIon practIces One of
the contnbutmg factors In AtIOCOyO IS the lack ofproperly leveled lITIgatIon fields TIns,
coupled WIth the lack ofaccurate volummetnc water measurement, has led to delIvery of hIgh
volume of water whIch m turn leads to htgher volumes ofwaste or run-offwaters, whtch In turn
leads to notIceable soIl eroSIOn

RIce has a noted hIgh crop water reqUlfement, and all sods (lIght and medIum textured) are not
SUItable for nce productIon.

WIth the changes In ongmal deSIgn and constructIon, the nver dIversIOn pomt, the water
volummetnc dIverSIOn nghts, as well as the water qualIty need to be clanfied and protected

The reVIsed ongInal system deSIgn called for a pumped dIverSIon of 1 8 m3/sec In 1997 the
flow was estImated at 1 57 m3/sec However, the present (July 1998) amount IS estImated at less
than 50% ofongmal deSIgn or about 1 35 m3/sec

In the ongtnal deSIgn ofthe system and per the dIverSIOnary water nghts, It was mandated to
have volummetnc measurements throughout the entIre lITIgatIon system It IS recommended that
a system measurement be constructed at the dIverSIOn pomt, WIthm the dIstnbution system, and
at the on-farm delIvery POints

The electnc energy costs are qmte hIgh TIns IS due to the status of the 16 year old pumps and
motors at the Main Pumpmg StatIOn at AtIOcoyO Norte

There IS a backlog ofdeferred system mamtenance throughout the entIre system In addItIon to
the preVIously rehabIlItatIOn needs stated above

The drainage system IS basIcally the natural basm terram and the dramage water flows mto
seasonal streams and natural nvers As such, the maintenance IS defInItely 'Iow-cost'
However, when the I&D system was ongtnally Installed, It had to be constructed across thIs
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naturally contoured dramage systems As a result, all along the ImgatlOn and roadway systems
there are parallel drams and natural dramage crossmgs that must be mamtamed so as to protect
the systems

An addltlonal problem IS the lack ofcontrol of ImgatlOn water and m some cases raInfall, as It
enters mto the upper portIOns of the dramage system There IS notIceably lugh soIl erosIon m
thIS area, due to lack ofadequate sod conservatIOn practIces

The electnc energy costs are qUIte lugh. ThIs IS due to the status of the 16 year old pumps and
motors at the Mam Pumpmg StatIOn at AtIOCOyO Norte, and IS reflected above

AtIOCOyO Norte does not have the abIlIty to fund the rehabIlItatIOn nor the replacement of the
pumps and motors whIch are In need of ImmedIate actIOn

4 1 Proposed New WUA's TarIff Structure (February 13, 1999)

The followmg IS an proposed new Water Users ASSOCIatIon TarIff Structure budget for the year
1999 It mcludes the new lme Items dIscussed ill thIs report
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ANNUAL BUDGET - LINE ITEMS
1999 (year)

Income
Water Charges - 840 @ 571 per Ha + 420 @285 = 599,340

Total Imgatable Area @
Area Imgated @

EqUIpment Rental
SeIVlces proVIded
Land Profitl'mcome
Other Income

Sub-Total
Contmgence @ 15% (Needed JfWUA s have to

Pay 13% GOES tax)
Total Income

Estunated Amount
? 540,000

___1200
840

--4-5-0000

60000
___5000

1055 000_
__158,250

1213 250
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The above esttmated 1999 budget IS based on the follow factors
Imgated Area based on 1998/99 mfonnauon equals 840 Ha lsi Crop & 420 200 Crop

I&D System (m Kms)
Imganon Canals Pnmary - 10 11 200

- 21 15 rad - 0 9 = 32 16 total Kms
Dramage system ( 40 0 Ha & lengths m decree) = 24 8 total Kms
Roadways (lengths m decree) = 450 total Krns

68,000
68,000
48000
20,000

GOES
Costs

3215,419

2,293,729
921690
71,220

490 470
560 000

125,000

125 000
125 000

30,000
100,000
32,000
32,000
20,000
12000

WUA
Cash Cost - Contnb Labor

216,300
786,766
116,230
254,859
415,677
284 878

10
20
2 1
21a
22

30
3 1

Expenditures
Items
Admmtstratton
AnnualO&M
OperatIOns
Electncal Energy
Mamtenance
2 2 1 Imganon system
2 2 2 Dramage system
2 2 3 Roadway system
2 2 4 Mobile EqUipment
New Construetton
Measunng Structures
3 1 1 dlstnbutlOn system
3 12 on-farm

4 a Investment Recovery &lor Replacements
41 Civil Works
4 2 Mechamcal/ Electncal Works
4 3 Mobile EqUipment
5 a Transluonal Costs (5 year penod)
5 1 Trammg WUA -staffand Board ofDrrectors
5 2 AddIuonal Techmcal AsSistance
Sub-total (1 - 5) 1,035066 125,000 3,283,419
ContIngenCIes (15% ofsub-total) 155,260 18,750 492.513
Total Expenditures 1,190,326 143,750 3,775,932
Actual WUs Costs ofwater per Ha - cash cost J 190326 + conmbuted labor 143 750 equals 1,334,076
Total Numbers ofImgatable Ha. 840 840 840
Average WUs Costs ofwater perHa 1417 171 4495
Cash costs J 4J7 + conmbutedlabor cost J7J equals 1,588/Ha

I

I
I

I

I
I
I



Income

Income for EqUipment rentals and ServIces proVlded from A-S - WUA

Contingence of 15% added to meet present legal reqUirement to pay 13% GOES Tax The
payment of thIS tax was not Included In budget InformatIOn provIded However, the WUA's can
petItIOn GOES - MInIStry ofTreasury and Internal Revenue ServIce for an exemptIOn to not pay
same

ExpendItures

The WUA cash cost numbers and contnbuted labor, except for New ConstructIon ofMeasunng
Structure, was based on theIr present 1998/99 budget InformatIOn that was provIded.

The GOES costs for IrngatIOn and Drainage System was based on a proratIon of the back log of
cntIcal deferred mamtenance related to the length of the systems referred to above There IS a
great emphasIs thIs year on the draInage system, especIally In the upper sectIons ThIS IS due m
part to the backlog ofcntIcal deferred maintenance and the need to have adequate drainage to
allow for harvestmg of the first crop ofnce and plantmg of the second crop The roadway
maintenance by WUA IS based on 30 small roadway repaIrS estImated at an average of 1,000
colones each The balance of the GOES cost for roadways IS based on the 45 KIns of roads WIth
mamtenance by MOP/GOES at a frequency of4 tImes per year at a average cost of2,000
Colones per KIn ( 4 x 2,000 x 45) = 360,000 Colones

Investment recovery and/or replacements #4 0 was not consIdered to be an WUA actIvIty cost at
thIS tIme

TranSitIon Costs # 5 0 for WUA's trainIng and additIonal technIcal asSistance was not
conSIdered an WUA actIVlty cost, at thIs tIme, as thIs unmedlate need can be recovered from
WIthIn present and proposed actIVIties already and/or the proposed donor related funding, mamly
Techno Serve

Summary
AtIOCOyo - Norte WIth It low contnbuted labor cost factor, hIgh electncal energy costs, and hIgh
draInage maintenance costs does not present as favorable a cost shanng sItlIatIon for both the
GOES and It'S water-users as does AtIOcoyO Sur However, WIth theIr double croppmg of halfof
the area every other year ill nce gIves them a hIgh economIC payment capabIlIty

4.2 RecommendatIOns

RehabilItatIOn

The r&D system needs to be rehabIlItated and/or a cntlCal portIOn ofdeferred mamtenance done
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Immediately over a set programs penod This mcludes the pumpmg statIOn and three electnc
pumps (3-300hp) The GOES/MAG IS aware of thIs problem and IS tryIng to secure fundmg

It IS recommended that consideration be gIven to the unmedlate repair and/or replacement of
three Norte pumps m sequence (worst-one-first) tlus year A detaIled technIcal study needs to be
completed m order to show cost saVings to mclude replacement With diesel pumps

Tlus would help lower the electnc costs and Improve flow volume Our diSCUSSIons With WUA
staff mdlcate that tlus would be accomphshed as the present operatmg practice dunng the
ImgatlOn season IS to charge (fill) the system by usmg all three pumps They then operate With
one pump for a month, start the second pump dunng the second month, and finally start the thud
pump at about three months

Alternate Gravltv Water Supply

It IS further recommend that a "Desk-top Study" (pre-feasIbIlIty type that collects eXlstmg
mformatIon and studies) be made In order to look at the alternative ofdevelopIng a graVity
supply to elImmate the high present cost ofpumpmg If the yearly cost ofelectnc IS 2,500,000
Colones then (2,500,000 x 50 (years) = 125,000,000 Colones would be the cut-off cost for
consldenng alternative gravity supply costs

The followmg pomts were made for technIcal JustIficatIOn for a gravity up-stream diverSIOn
Replacement of the AtlOcoyo Norte ongInal deSigned Siphon IS not practIcal at tlus time as there
IS not suffiCient flows In the nver at the pomt ofdIverSIOn It has been estImated that an up
stream graVity dIverSIOn would cost 600 to 70 0 MIl and that would be an energy saVings of2 5
MIl per year Therefore, m 24 to 28 years, the energy saVings would equal the Illitial
constructIOn cost

Further technIcal and economIC studIes need to be completed ImmedIately In order to evaluate
a) payment of electncal energy dunng peak hours,
b) replacement ofpumps With either electnc or dIesel pumps, and
c) alternate up-stream graVity diversIOn.

50 ATIOCOYO SUR I&D DISTRICT

5 1 Proposed New WUA's Tanff Structure (February 13, 1999)

The follOWing IS an proposed new Water Users AsSOCiation TanffStructure budget for the year
1999 It mcludes the new lme Items dIscussed m thIs report
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ANNUAL BUDGET - LINE ITEMS
1999 (year)

(Needed lfWUA s have to
Pay 13% GOES tax)

Income
Water Charges 1575 @ 200 per Ha

Total Irngatable Area
Area Irngated

EqUipment Rental
Servrces proVIded
Land Profitlincome
Other Income

Sub-Total
Contmgence @ 15%

Total Income

@
@

Estunated Amount
315,000

__-:-1,575__
__81000__
__28,000__

__424,000__
__63,600_(-47229)

__487,600_ (vs 534,829)

663,750
69,760

465,069

WUA GOES
Cash Cost Contnbuted Costs

Labor
122,269

310,000 663,750 1,215,000
48 000 144,000

262,800 519,750 1,215,000
103,200 519,750 485,000

170,000
30,000 560,000

129,000
32,000 68,000
32,000 68000
20,000 48,000
12000 20,000

Expenditures
Items

10
20
21
22

30
3 I

AdnumstratIon
AnnualO&M
OperatIons
Mamtenance
2 2 I IrngatIon system
2 2 2 DraInage system
2 2 3 Roadway system
2 2 4 Mobtle EqUipment
New ConstructIOn
Measunng Structures
3 I I dlstnbutIon system
3 12 on-farm

4 0 Investment Recovery &lor Replacements
4 I CIVIl Works
4 2 MechanIcal / Electncal Works
4 3 Mobue EqUIpment
50 TransitIonal Costs (5 year penod)
5 1 TraInmg WUA -staffand Board ofDrreetors _
52 AddItIOnal Techmcal AsSistance
Sub-total (I - 5)
ContIngenCies (15% ofsub-total)

1283,000
99,563 _

192.450
Total Expenditures 534,829 763,313 1,475,450
Actual WUs Costs o/waterper Ha - cash cost 534 829 + contnbuted labor 763 313 equals 1,298,142
Total Numbers ofImgatable Ha. 1,575 1 575 1 575
Average WUs Cost ofwater per Ha 340 485 937
Cash costs 340 + contnbuted labor costs of485 equals 825 lHa

The above estunated 1999 budget IS based on the follow factors
Imgated Area based on 1998/99 InformatIOn equals 1,575 Ha

I&D System (m Kms)
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ImgatlOn Canals Pnmazy - 160 2nd
- 30 7 nd - 36 = 50 3 total Kms

DraInage system (450 Ha & lengths m decree) = 219 total Kms
Roadways (lengths m decree) = 70 1 total Kms

Income

Income for Eqwpment rentals and ServIces proVIded from A-S - WUA

ContIngence of 15% added to meet present legal reqUirement to pay 13% GOES Tax. The
payment ofthts tax. was not Included In budget InformatIon proVIded, however the WUA's can
petItIOn GOES - Mtmstry ofTreasury and Internal Revenue ServIce for an exemptIon to not pay
same

ExpendItures

The WUA cash cost numbers and contnbuted labor, except for New ConstructIon ofMeasunng
Structure was based on theIr present 1998/99 budget InformatIon that was proVIded

The GOES costs for ImgatIon and Dramage System was based on a proratIOn of the back log of
cntIcal deferred maIntenance related to the length of the systems referred to above The
Roadway mamtenance by WUA IS based on 30 small roadway repaIrs estImated a an average of
1,000 colones each The balance of the GOES cost for roadways IS based on the 70 KIns of
roads WIth maIntenance by MOP/GOES at a frequency of4 tImes per year at a average cost of
2,000 Colones per KIn ( 4 x 2,000 x 70) = 560,000 Colones

Investment recovery &/or replacements #4 0 was not consIdered to be an WUA actIVIty cost at
thIs tIme

TransItIon Costs # 5 0 for WUA's tralDlng and addItIonal technIcal asSIstance was not
consIdered an WUA actIVIty cost, at thIs tIme, as thIs nnmedIate need can be covered from
WIthIn present and proposed actIVItIes already and/or proposed Donor related fundIng, maInly
Techno Serve

Summary

AtIocoyo - Sur WIth It htgh contnbuted labor cost factor presents a very favorable cost shanng
for both WIth GOES and WIth Ifs water-users

RehabIlitation

The entIre system reflects a level ofO&M below the normal level for contInued system sustam
abIlIty, resultIng m eIther a backlog ofdeferred O&M and/or addItIonal rehabIhtatIon needs The
need for rehabIhtatIon IS recogrnzed by all concerned and GOESIMAG IS presently mvestigatIng
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and workmg toward secunng a Donor loan

The Imgated area m Sur IS 1704 Ha WIth about 1560 Ha presently bemg Imgated About 2/3 of
the area IS m pastures, 1/3 of the area IS m nce, about 75 Ha IS m co~ and 10 Ha IS m
watermelon The average landholdmg IS 3 60 Ha m AtIOCOyO Sur

The servIce area IS dIVIded mto sectIons Water Users, dunng ImgatIOn season, receIve water on
a dehvery schedule every eIght days, Imgatmg 24 hours per day WIth an estunated water delIvery
of suffiCIent water (est 25 lis) to 1mgate 1 manzans m 4 hours All water-users pay 140
Colones per Ha

There IS a senous problem related to the lack of effiCIent on-farm rrngation practIces One of
the contnbutmg factors m AtIOCOYO IS the lack ofproperly leveled rrngatton fields This,
coupled WIth the lack ofaccurate volummetnc water measurement, has led to delIvery ofa hIgh
volume of water which m turn leads to higher volumes of waste or run-off waters, which m turn
leads to notIceable soIl erOSIOn

Rice has a noted hIgh crop water reqUlrement, and not all SOlIs (ltght and medIum textured) are
swtable for nce productton

WIth the changes m ongmal deSIgn and COnstruCtiOn, the nver dIverSIon pomt, the water
volummetnc diverSIOn nghts, as well as the water quahty, need to be cIanfied and protected

The ongmal system deSIgn called for a graVIty dIverSIOn of 1 5 lis However, at the present tIme,
water IS bemg diverted durmg high nver flow penods to between 22 to 25 lis (3800) and almost
all ofthe deSIgned freeboard IS bemg used In certaIn sectIons, they are operatmg over the top of
the concrete Immg

In the ongmal deSIgn of the system and per the diverSIOnary water nghts, It IS mandated to have
volummetnc measurements throughout the entIre ImgatIOn system

A system measurement deVIce IS recommended at each diverSIOn pomt, Within the distnbutIOn
system, as well as at the on-farm deltvery pomts

One of the best contrlbutlDg factors that help keep the system operatlDg IS the de(hcatlOn
and practical expenence of the Water Users ASSOCiatIOn staff.

There IS a backlog ofdeferred system mamtenance throughout the entIre system, m addItion to
the rehabIlItatIon needs preVIously stated

This Dlstnct has very good WU contact WIth It'S 482 Users and has developed a high rate of
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As rehabIlItatIOn was made to the ongmal deSIgn, WIth only mmor modIficatIOns, the present
OperatIon and Mamtenance (O&M) status of the system can be evaluated

The sectIOns/parts of the system that were not rehabIhtated were - 54 65 kms ofsecondary canals
and 6 6 kIns of laterals plus 4 non-functIOnal wells, 2 pumpIng statIOns, 9 4 + 35 5 kIns of roads
and 385 kIns ofdraIns, etc These system sectIOns reflect a below normal level ofO&M and
thIs has resulted ill eIther a backlog ofdeferred O&M and/or addItIOnal rehabIlItatIon needs

From the backlog ofdeferred maIntenance, the cntIcal maIntenance needs WIll have to be
estImated and added to the reVIsed annual mamtenance costs FIfteen kIns of secondary and
lateral canals, 10 lans of roadways, and 10 kIns of upper elevatIon drams and/or dramage
crossmgs WIll be used for InItIal estImatIon purposes A calculatIon for replacement and/or
rehabIlItatIOn cost WIll be added

There are 10 nver dIverSIon pomts and the water volummetnc dIverSIOn nghts need to be
cIanfied and protected as well as the water qualIty checked at each mversIOn pomt ThIs lack of
cIanficatIOn and checkmg has lead to some confuSIOn m the reportmg of flows, dIVISIOns, system
losses and on-farm dehvery amounts, e g, I 6 lis /ha - DeSIgned System Flows, 1 8 m3/sec
dIverted except m Sector # 5 = 0 55m3/sec WIth 18 hours per day pumpmg On-farm DelIvery
Amounts = 25 - 30 lis for 4 -7 hourslMz Crops RIce, com, green pepper, cucumber

OperatIOnal HI&b ElectriC Ener&)' Costs

OperatIOnal electnc costs dISCUSSIons were held WIth the Electnc DIstnbutIOn Company CLESA
UntIl the tanffis adjudIcated related to the abIhty-to-pay, pumpmg operatIOnal procedures can
be modIfied to start operatIOns dunng the low hours (23 00 to 04 59) and fimsh before the hIgh
hours start at 18 00 hours resultmg In cost saVIngs Up to 10%

CalculatIons for replacement and/or rehabIlItatIOn costs must be added to the budget

6 1 Proposed New WUA's Tariff Structure (February 13, 1999)

The follOWIng IS a proposed new Water Users AsSOCIatIOn TanffStructure budget for the year
1999 It mcludes the new lme Items dIscussed m thIS report
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ANNUAL BUDGET - LINE ITEMS
1999 (year)

(Needed lfWUA s have to
Pay 13% GOES tax)

Income
Water Charges -

Total Imgatable Area
Area Imgated

Eqwpment Rental
ServIces prOVIded
Land Profitlincome
Other Income

Sub-Total
Contmgence @ 15%

Total Income

@
@

Esttmated Amount
750,000

__3,200_
__3,000_

160000
__10,000 __

_120,000 __
1040000

_156,000_

_1196,000_

GOES
Costs

2843214

2,115,800
717414
71220

523,000
* ]23,194

???
??1

136,000
136,000
96,000
40,000

600 000
600,000

750,000
150,000

_ *(360,000)33,000
218 160
230004

64,000
64,000
40000
24000

WUA
Cash Cost - Contnb Labor

217,308
839,028

46,664
136,200
556,164
75,000

10
20
2 1
21a
22

30
3 1

Expenditures
Items
AdnumstratlOn
AnnualO&M
OperatIons
Electncal Energy
Mamtenance
2 2 1 ImgatlOn system
2 2 2 Dramage system
2 2 3 Roadway system
2 2 4 Mobile EqUIpment
2 2 5 Pumpmg Eqwpment
New Constructton
Measurmg Structures
3 1 1 dlstnbutlOn system
3 12 on-farm

4 0 Investment Recovery &Jar Replacements
4 1 Civil Works
4 2 Mechamcall Electncal Works
4 3 Mobtle EqUipment
5 0 Transrtlonal Costs (5 year penod)
5 1 Trammg WUA -staffand Board ofDrrectors
52 AddItIOnal Techntcal AssIstance
Sub-total (1 - 5) 1 120336 750000 2979,214
ContmgenCIes (15% ofsub-total) 168,050] ]2.500 446,882
Total Expenditures 1,288,386 862.500 3,426,096
Actual WUs costs ofwater per Ha - cash cost 1 288 386 + contnbuted labor 862 500 equals 1,150,866
Total Numbers ofImgatable Ha 3000 3000 3,000
Average Cost per Ha 429 288 1,142
Cash costs 429 + contnbuted labor cost 288 equals 717Hla

The above estunated ]999 budget IS based on the follow factors
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Imgated Area based on 1998/99 mfonnatJon equals 3.000 Ha
I&D System (m Kms)

Imgatlon Canals Pnmary - 12 7 • 2ad
- 54 65 • 3'" - 6 6 = 73 95 total Kms

Dramage system (MaIn - 275 + 385m nvers & valleys) = 66 0 total Kms
Roadways ( Mam 9 4 + 35 5 2ad

) = 44 9 total Kms

Income

Income for EqUIpment rentals and SeIVIces proVIded from Zapotttan - WUA mfonnatlOn

Contmgence of 15% added to meet present legal reqwrement to pay 13% GOES Tax. The
payment of thIs tax was not mcluded m budget mfonnatIon proVIded, however the WUA's can
petitIon GOES - Mtmstry ofTreasury and Internal Revenue SeIVIce for an exemptIon to not pay
same

Expenditures

The WUA cash cost numbers and contnbuted labor, except for New ConstructIon ofMeasunng
Structure was based on their present 1998/99 budget mfonnatIon that was proVIded

The GOES costs for ImgatIon and Dramage System was based on a proratIon of the back log of
cntIcal deferred mamtenance related to the length ofthe systems referred to above There IS a
great emphasIS this year on the Dramage system, especIally In the upper sectIons, due m part to
the backlog ofcntical deferred mamtenance The Roadway mamtenance by WUA IS based on
33 small roadway reparrs estImated a an average of 1,000 colones each. The balance of the
GOES cost for roadways IS based on the 45 Kms ofroads With mamtenance by MOP/GOES at a
frequency of4 tImes per year at a average cost of2,OOO Colones per Km ( 4 x 2,000 x 45) =

360,000 Colones However, In their 1998/99 budget the Zapotltan-WUA used a lower number
123,194 Colones than the number estImated above of360,OOO Colones The dIfference m these
two numbers needs to be cIanfied

There are no costs allocated to GOES for major reparrs and replacements for mobIle eqUIpment
and pumpmg eqUIpment

Investment recovery &/or replacements #4 0 was not conSIdered to be an WUA actiVIty cost at
tlus tIme

TransItIon Costs # 5 0 for WUA's traInIng and additIonal technIcal asSIstance was not
conSIdered an WUA actiVIty cost, at thIs tIme, as this unmedlate need can be covered from
Within present and proposed actIVItIes already and/or proposed Donor related fundmg, mamly
Techno Serve

Summary
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Zapotitan has no technIcal abIhty to replace present pumpmg (StatIOns & Wells) With an up
stream graVIty dIversIOn Therefore, It Will always have hIgh O&M costs related to pumpmg

6.2 Recommendations (preVIOUS Report)
The recommendiztzons In the previous report are stzll valid.

Sector #5 and perhaps the balance ofthe graVIty serVIce areas should be at a graVIty tariff rate
(set volummetnc block amount, perhaps related to SIZe ofLand holdIngs)

The pumped areas and the well servIce areas should be at rates to cover electrIcal energy costs
If and when exact areas and energy cost can be determmed.. It may then be desIrable to set
elevatIon servIce areas A SImplIfied form ofestImated volummetrIc block flow IS
recommended untIl measurement structures are suffiCIently In place to proVIde accurate
volummetnc measurements

All general report recommendations should be unplemented over-time to the extent
economically feaSible.

ConclUSIOn

When all actual costs (Ie eqUIpment) per the present legal "Transfer Agreement' are accurately
mcorporated mto the present tariff structure, an evaluatIon related to transfer can be more
realIstically made

When the abIhty of the water-users In Sector #5 and perhaps most of those In the balance ofthe
graVity served area are recogmzed by a separate tariffas preVIOUS recommend above Tlus raIses
senous concern related to the abIlIty and WillIngness ofthe water-users/farmers In the dIStrIct to
pay

At thIs present tIme there IS not, ready avaIlable, suffiCIent economIc/cost data to evaluate the
transferrmg of thIs I&D DIStrIct for a penod of50 years

When suffiCIent data IS avaIlable and there 15, at the least, a practical and acceptable
ImplementatIon plan for same We can asSISt In the re-evaluatIon oftransfemng thIs I&D
DIStrICt

70 LEMPA-ACAHUAPA I&D DISTRICT

Bacground
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Dunng the long constructIon penod (l99I/93 start) the system reflects a below nonnal level of
O&M for contmued system sustam abIlIty Tlus has resulted m a backlog of deferred O&M
dunng the constructIon penod

The desIgned Imgated area IS for 2511 Ha In 1997/98 about 1,000 Ha were cropped, 600 Ha
bemg 1mgated and 400 Ha In sugar cane (no water seIVlce)

The average landholdmg IS 5 4 Ha WIth 4 CooperatIves The dIstnbutIOn IS
a) 1 to 3 0 Ha = 1026 Ha,
b) 3 1 to 25 Ha = 441 Ha, and
c) more than 25 Ha = 721 Ha

The servIce area IS diVIded mto 53 Umts for control and record keepmg, WIth 20 umts m Sector
# I, 13 umts In Sector #2 and 20 umts m Sector #3

Water Users, dunng the Imgation seaso~ receIve water on a delIvery schedule of 18 hours per
day, Monday through Saturday and only Imgate dunng daylIght hours

In 1997/98 Water-users pay 500 Colones per HaIYr + 13% tax In additIOn, they pay a one
time subSCrIption fee of 100 Colones per User and a SOCial activIties fee of 50 colones per
User per year The r&D DIStnct IS provIdmg land levelIng servIces, estImated at average of
200 m3/Ha or 2,500 Colones per Ha. average cost It also proVIdes land preparatIOn servIces at

a) plOWIng @ 300 per rnz,
b) dIskmg @ 130 per rnz, and
c) SOWIng @ 120 per rnz

plus 13% tax

Water charges and land preparatIOn charges all go mto a speCIal Lempa Acahuapa DIStnCt fund

The ongmal system deSIgn called for a graVIty dIversIon of 5 0 m3/sec , Wlth 2 1 m3/sec for the
RIght Canal and 2 9 m3/sec for the Left Canal The ImgatIOn system was deSIgned for a
dIstnbution effiCIency of 63% and an on-farm ImgatIOn effiCIency of40%

In the ongInal deSIgn of the system and per the diverSIOnary water nghts, It IS mandated to have
volummetnc measurements throughout the entIre ImgatIOn system

As ofJune 1998 there were 26 of56 measurmg structures Within the dIstnbutIon system at this
tIme The present deSIgn calls for a partIal flwne measunng deVIce down to the start ofeach
urnt (wluch averages about 50 Ha) System measurement deVIces are recommended to be
mstalled to a average of at least 20 Ha and preferably to 10 Ha
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There IS the backlog ofdeferred system mamtenance throughout the entIre system, especIally
that part of the lITIgatIOn system that IS buIlt on elevated levies - 7.34 kmsl 20.9 Ha

The dramage system IS basIcally the natural basm terram and the dramage water flows mto
seasonal streams and natural nvers As such, the mamtenance IS defimtely 'low-cost'
However, when the I&D system was ongmally InStalled, It had to be constructed across thIS
naturally contoured draInage systems As a result, all along the lITIgatIOn and roadway systems
there are parallel drams and natural dramage crossmgs that must be mamtamed m order to
protect the systems

An addItIOnal problem IS the lack ofcontrol of lITIgatIOn water and 10 some cases ramfall, as It
enters mto the upper portIOns ofthe dramage system HIgh soIl eroSIOn 10 thIs area IS notIceable,
due to lack ofadequate soIl conservatIOn practIces

Present Status - February 13, 1999

Dunng Humcane MItch, 8 kms ofcanals were damaged by vanous sectIons of the left canal
fallIng 1Oto the nver, at 8 300 and Canal 12 2-38 as well as the small SIphon crossmg Rio
Acahuapa Lempa 3 at 10+200 was also damaged

RepaIrS are underway for the small Siphon and MAG plan to repaIr the canals when momes are
avaIlable under GOES emergence fundmg As a result the sefV1ce areas below these damaged
sectIOn are not servIceable at thIs tIme

In the preVIOUS report and In the Background sectIon above, concern IS raIsed about the
"backlog ofdeferred system mamtenance throughout the entIre system, especIally that part of
the lITIgatIon system that IS bUIlt on elevated leVies - 7.34 kmsl 20.9 Ha "

Parts of the secondary canal system and about 60% of the Land levelIng IS stIlI not completed
In July 1998 a re-evaluatIon of the I&D system mdIcated that the total area was now 186761 Ha
(rather than the 2,511 Ha WIth 2,196 Land Owners prevIously reportmg) WIth a net IITIgateable
area of 1488 75 The total area to be land leveled IS 1193 43 of whIch only 490 74 have been
leveled It IS understood that the IDB loan funds have all been expended

The present area under rrngatIon IS estImated to be only 300 Mz , WIth a water charge of395 50
per Mz, thIS would recover only 118,650 Colones If all paId

7.1 RecommendatIOns

It IS recommended that MAG/GOES proceed to secure emergence funds to make the necessary
emergence repaIr as soon as poSSIble
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It is further recommended that the backlog ofdeferred mamtenance dunng constructiOn be
picked up by a set program for same Rules & RegulatiOns should be adopted so as to prevent
encroachment and breakmg ofcanal hrnngs for washIng cloths, etc

lfthe deSigned on-farm lITigation efficiency of40% is achIeved and the lack ofon-farm
volummetnc water measurement is corrected by installIng measunng deVices below the present
urnt level (average of50 Ha) to 20 Ha average, this would be qwte an acceptable startmg pomt
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APPENDIX A - Consultants Scope of Work
Date September to, 1998

CRECER PROJECT
Rural EquItable EconomIc Growth Project

San Salvador, El Salvador

TERMS OF REFERENCE

I. AssIgned Number

Short term consultant for the evaluatIOn ofand decIsIOn about tanffs for the operatIOn
and mamtenance of the ImgatIon dIStncts currently under the adminIstratIOn ofproducers
orgamzed mto water user aSSOCIatIOns Second tnp, proVIded recommended actIvItIes have been
accomplIsh by water user associatIOns

n Proposed Candidate

Mr Jack Farmer, who fulfill the candIdate reqUIrements An ImgatIOn specIalIst WIth
mternatIOnal expenence m advIsmg about pnvate management of ImgatIOn dlstncts and
msUtutIOn bUIldmg of self governmg water user assocIatIOns Has workmg expenence m Latm
Amencan countnes

m. Background

There are four major ImgaUon dIstncts In El Salvador, AtIOcoyo Norte, AtIOCOyO Sur,
Lempa-Acahuapa, and ZapotItan The Lempa-Acahuapa, despIte Its financmg by the Inter
Amencan Development Bank, has not been firnshed but IS operatIng In the extent possible The
other dIstnCts are completed and functIOmng A grant form the Japanese government ofabout
US$6 millIon WIll finance the complete rehabtlItatIOn of the Zapotltan dlstnCt The
rehabilItatIOn project for AtlOcoyo Norte has been approved by the government but funds are yet
to be allocated The AtlOcoyo Sur IS operatmg WIthout major dIfficultIes, although It needs also
some rehabIlItatIOn works

Up to about 1990-1991, the dIStnCts were entirely managed by the ImgatlOn DIVISIOn of
the General Directorate ofNatural Resources, a branch WithIn the Mlrnstry of Agnculture, whIch
meant personnel, lOgIstICS, and mInor repaIr expenses covered by publIc funds From thts date
on and motIvated by a change In the government pohcy, MAG gradually reduced ItS support to
the operatIOn and mamtenance of the dlstncts leavmg the payment of the reqUIred expenses to
the water user aSSOCIatIOns orgaruzed for thIS purpose, and taCItly transfemng the admIrustratIOn
of the dIStnCts to the pnvate sector Currently, the personnel asSIgned to the dIstncts IS
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mmimum and government financmg has reduced to payments of the energy used to pump water
from the denvatlOns and some wells mSIde the dIStnCts ThIS latter payment refers specIfically
to the AtlOcoyo Norte and Zapotitan dIStnCtS

Dunng the tIme MAG was covenng the maJonty of the operatlng and mamtenance
expenses (O&M), the tanff determmed for tros purpose and the tanffto cover the amortIzatIOn
of mvestment were m arrears and the debt accumulated to some mllhon colones The actual
figure m yet undetermmed smce 1) the urnt m charge ofcollectmg the tanffs lost control of the
records, 2) ownershIp of the land and parcels has changed hands a number of tImes, and 3) m
some cases, there was not a tanff set for O&M and mvestments recovery In any case, the
amount mentIOned by the ImgatlOn DIVISIOn IS at least questIOned by the actual land tenants and
members of the water user asSOCIatIOns Smce the tIme the assoclatlons have undertaken the
responsIbilIty to manage the use of the ImgatlOn dIStrIcts, the O&M expenses have been paId by
the users, except for the energy costs m the AtIocoyo Norte and Zapotitan cases

The current MIruster ofAgnculture has deCided to offiCIally transfer the admlrustratIon
(1 e , the O&M) of the dIStnCtS to their aSSOCIatIOns, mcludmg the channel, road, and mstallatIon
systems, buIldmgs and other pennanent facl1Ities The machInery asSIgned to each dIStrICt Will
be evaluated eIther to dIscard the unusable pIeces or to pubhcIy auctIOn them, grantmg some
pnvIleges to the asSOCIatIOns m the process (The law restncts the government from donatmg Its
goods to the pnvate sector)

Among the pomts of the transfer negotIatlon, an Important Issue IS the payment of the
overdue tanffs, as well as a gradual reductIon of the energy payment by MAG The proposal of
the aSSOCIatIOns IS for MAG to condone entirely the debt, upon the argument that, even Without
an offiCial transfer, the asSOCiatIOns have covered the O&M expenses and have saved resources
to the government MAG's POSitIon IS one of expectatIon the Mmister would hke to have an
evaluatIOn of the amounts mvolved before takmg a declSlon on tills Issue

GIven the finanCIal problems the asSOCIatIOns have faced and Will face m the near future,
espeCIally If they have to cover all O&M expenses, mcludmg energy, and eventually some
mvestment costs, they have requested technIcal asSIstance to evaluate the expenses already
covered ViS a VIS the debt due to unpaId tanffs, and to detennme the appropnate tanff to easIly
cover the O&M and other contmgent expenses

IV ObjectIve

The mam objectIve of these tenns of reference IS to preCIsely evaluate the value of the
O&M expenses covered by the assoclatlons VIS a VIS the amount MAG clarms as overdue tanffs
plus mterests, and to asSiSt the aSSOCIatIons to set the nght tanffs for O&M and, eventually, for
covenng a proportIOn of the mvestment cost, wruch IS another pornt of negotlation. A parallel
ObjectIve IS to tram the leaders of the water user aSSOCIatIOns m the elemental techruques of
settmg tanffs and Implementmg a SImple but effiCIent recovery and record keepmg system StilI
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another sIde objectIve IS to appraIse the current water metenng system used by the aSSOCIatIons
and present recommendatIons on how to Improve It

V Scope of Work and ActivIties

The consultant Will assIst MAG and water users m the followmg actIVItIes

1 01 HIgh electncal energy cost AsSISt With the finalIzatIOn ofacceptable subsIdy

1 02 Heavy mobIle eqUIpment major repaIr and replacement costs (1) InvestIgate and assess
the poSSIbIlIty oftransfemng all not-needed eqmpment to the MImstry ofPublIc Works
for use m theIr rural roads program for theIr mamtaImng Imgatlon and Dramage DIstnctS
roads on a set schedule, (2) investIgate and assess the poSSIbIlIty ofGOES provIdmg the
remammg O&M eqUIpment needed, (3) AsSISt m the development of an acceptable
SUbSIdy percentage solutIon for major repaIrs and replacements, (4) Compare and
evaluate the need for the constructIOn eqUIpment presently avaIlable for transfer to O&m
uses, to that of the actual eqmpment needed.

1 03 ReVIew and evaluate draft budgets prepared by the four r&D DIStncts usmg the report
recommended formats, and comment on "abIlIty to pay" proposed new water rates

VI. Time ReqUIred

It IS estImated a penod of4 to 6 person-weeks of work to complete the suggested
actIVItIes and to reach the objectIves ofthese terms of reference

vn. Estimated Dates and Location

PrOVIded the recommended actIVItIes are completed by the four I&D DIstncts, the
estImated date to mItIate thIS second tnp IS October 5, 1998 The consultant Will be located m
San Salvador and arrangements Will be made to take rum to the dIStnCt SItes as often as needed

vm. Techmcal Coordmator

The techmcal coordmator Will be Hugo H Ramos, the Agncultural PolIcy AdVIsor of
Crecer
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IX Expected Outputs

These are the concrete products expected from the consultant

1 01 Proposed O&M budgets for the four major I&D DIstnCts

1 02 A recommendatIOn memorandum on the appropnate shanng of the major repaIrs,
replacements and rehabIlItatIOn works between GOES and the water users

1 03 ASSISt water users to set up a water metenng and dIstnbutIOn system that would be
mexpenSIve and easy to use

1 04 In semce trammg ofthe assocIatIOn leaders on the mam aspects of the scope of work,
especIally on settmg the tanffs and the O&M annual budgets

1 05 A memorandum IdentIfymg future technIcal asSIstance needs for the aSSOCiatIOns

One ofthe mam results ofthts technIcal asSIstance wIll be to support the MinIster
and assocIatIOns In finalIzmg the dIstnct transfemng negotIatIOns, and to strengthen these other
type of rural enterpnses
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B - Consultants ActIVIty Schedule
ACTIVITY SCHEDULE - JACK FARMER - January 24 to February 15, 1999 (1/30/99)

Sunday Monday Tuesday Wednesday Thursday Fnday Saturday

Jan. 24
Travel to EI
Salvador

Jan 31
day-off

7
Day-off
FmalIze
JustIcatlOns
- Related to
A-Norte
OperatIons
& costs

25

CRECER

TNS
w/Hugo

Feb I

10-TNS
wi Hugo

14-TNS
wi
CecIlIa

8
FmalIze

Recomd's
on Road
mamt by
1tIPW &
GOES
provIdmg
O&N
EqUIp
needed

26
ZapotItan
w/TNS
am-staff

pm-Board

2
ZapotItan
w/TNS

9
FmalIze
Recoms &
JustIficatIOns
-on Water
measurement
s(metenng)
Canals &
Turn-outs

27
CRECER
bnefings

3
AtIOCOyO
SurwlTNS
& CecIlIa

10
FmalIze
Recoms &
JustIficatIOns
-on WUA's
trammg&
TA needs

28

Transfer
Cormmttee
@TNSw/
CecIlIa &
Attorney

4
Transfer
CommIttee
@MAG?
w/CecIha

11
CRECER

prepare
Seffil- draft
Report

29

AtlOcoyO
Norte
w/TNS&
CeCIlIa

5
Lempa
Acahuapa
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APPENDIX C - LIST OF MEETINGS and CONTACT PERSONNEL

1/24/99 -1800 - Travel to EI Salvador - Jack Earl Fanner (JEF)

-1900

-0640
-0700

-1700
-1800
-1805

-1800

-0800
-0900

-0800
-0840
-0900

1/25/99

1/26/99

1/27/99

1/28199

-0620 - amval at San Salvador (S S) aIrport
-08 30 - amval at EI Savador hotel
-0930 - 11,30 - Met With Hugo Ramos (HR.), CRECER Coordmator

and Richard Clark(RC), CRECER COP
Re dISCUSSIOn ofSOW

-1400 - 1530 - Met With Ing Ahno Edmundo Mendoza (AEM), Coordmator
IrogatIon Projects TechnoServe (TNS) @ TNS wi HR.

-15 45 - Returned to CRECER

- Departed CRECER for TNS office
- Attended meetmg @ TNS wi AEM and staff RutIlIO Mena (RM),
Agr Eng, for travel to Zapotitan (Zap) I&D

-10 30 - 13 00 - Met With Zap Staff& TNS on updates & budget estImatIOn
methods

-14 00 - 17 00 - Attended Zap Board ofdIrector's meetmg and gave bnefing on
mornmg dIscUSSIon pomts
- Departed Zap for S S
- amved CRECER office
- had CRECER drIver pIck-up diskette from TNS to bnng back to
me at CRECER - receIved dIskette
- left CRECER office for hotel

-CRECER
- IntervIewed CecIlIa de Llevano (CL) for posItIon of Interpreter
- DISCUSSIons related to work actIvItIes

-14 00 - 17 30 - Met With Hugo and CeclIa and Mynan Esther Sorto (MES),
CRECER Attorney
- left CRECER office for hotel

-CRECER
- left for TNS With CecIlIa (CL)
- met With Ing A Mendoza (AEM) dISCUSSIOn ofpomts on
Transfer condItIOns

-10 00 - attended Transfer Commitee Meetmg With CL and MES
-16 00 - departed Tns wi MES & CL for CRECER
-1620 - 1700 - Bnefing With Hugo (HR) and MES & CL
-18 00 - left CRECER office for hotel
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1/29/99 -0640 - 07 00 -departed hotel WIth CecIlIa (CL) for TNS office
-07 00 - met WIth Ing A Mendoza at TNS office and departed for

AtIOCOyO Norte (A-N)
-0930 - 12 00 - attended CENTA & TNS meetmg on coordmdatIOn of activItIes

at AtlOcoyo Norte
-1300 - IS 00 - met WIth A-N PresIdent & A-N staff and TNS staff diScussIons

on electncal servIce and pumpmg and system operatIOns
-IS 00 - 1645 - travel A-N to S S
-1645 - 1700 - bnefcoordmatlOn dIScussIon WIth Hugo (HR.), CL at CRECER
-18 00 - departed CRECER for hotel

1/30/99

1/31/099

2/1/99

2/2/99

2/3/99

2/4/99

2/5/99

-0800

-1800

Sunday

-0800
-10,00
-1130
-1400
-1800

-0800

-1800

-0730
-1000
-1830

-0800
-1000

-1730
-1830

-0730
-0930
- 1430
-1730
-1830

-CRECER
- report orgarnzatIOn and wnttmg
-departed CRECER for hotel

-Day-off

-CRECER
- Meetmg at TNS wi AEM &HR- coordmatIOn
-returned to CRECER
-Jomted by CL
-departed CRECER for hotel

- Travel to Zapotitan wi TNS for dISCUSSIOns wi staff
- attended coordmatIOn meetmg Zap, TNS & CENTA
- dIscussIOns wi staffRe Budget
- returned to San Salvador

-departed hotel w/CL & TNS for AtIOCOyO -Sur
-meetmg wi A-S & TNS staff - Re Budget- A-S
- returned to San Salvador and hotel

-CRECER
- meetmg at TNS w/CL & AEM
- budget analysIs and dIscussIOns
- left TNS for CRECER
- left for hotel

- departed hotel wi CL TNS for Lempa-Achaupa
- meet wi Staff& two members ofBoard (See attendance sheet)
- returned to TNS office
-departed TNS for hotel
- left CRECER office
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2/6/99

2/7199

218/99

2/9/99

-0800
-1000
-1630
-1800

Sunday

-0800
-10 30
-1200

-1500
-1830

-0800

-1400
-1830

- CRECER office - report wnttmg
- to TNS w/CL Re Budgets and cost shanng
- left TNS office
- departed CRECER office

- Day-off

-CRECER
- left for MAGI Natural Resources w/CL
- meet wi Ing Juaqum Flores and then wi Ing Carlos Armando
GutIerres Jule and Miguel Augel Guerra MancIa , L-A
- left for CRECER
- departed for hotel

-CRECER
- Budget reVIews
- meetmg at TNS w/CL - ReVIsed budgets
- departed for hotel

2110/99 -08 00 - CRECER
- worked on report
- Jomted by CL

-1530 - 1630- meet wi SebastIen Lentz ofConstru Market Re eqUIpment costs
-18 30 - departed for hotel

2/11/99

2/12/99

-0800

-1800

-0800
-10 00

-1230
-1400
-1430
-1500
-1530
-1600
-1700

-CRECER
- work on report reverSIOns and clanficatIons
- Jomted by CL
- prepared for presentatIons on 2/12/99
- left for hotel

-CRECER
- left wi HR and CL for meetmg at TNS wi AtIocoyo- Sur and
AtIocoyo-Norte -Transfer CommIttee members and AEM
- returned to CRCER
- depart for meetmg at MAG wi HR & CL
- meetmg With Ing Edwm M Aragon, DIrector OAPAlMAG
- Ing Alejandro Flores Bomla, ChIef of I&D-MAG
- departed for CRECER
- left for CRECER for supplIes
- return to hotel
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2/13/99 -0800
-1200
-13 00
-1400

-CRECER
- Jomted by CL asSIstIng In locatIng supplIes
- Lunch meetmg debnefmg w/ AEM at hotel
- returned to CRECER wi CL
- finalIzatIOn of report

2/14/99

11//111

-06 00 - departed hotel for San Salvador Allport - Travel to USA
-0700 - amved San Salvador AIrport for Los Angeles aIrport
-09 00 - departed San Salvador AIrport for Los Angeles aIrport
-12 30 - amve Los Angles Airport
-13 55 - depart Los Angeles airport for Monterey aIrport
-15 30 - amve Monterey aIrport
-1600 - 1630 - amve back In Carmel
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APPENDIXD - LIST OF REFERENCES

1) Water User ASSOCiatIOns and Imgated Agnculture WItlun the Context of the Rural Sector
- TECHNICAL REPORT -January 1995 by, L Humberto Yap-SalInas, Ph D 
Department ofBIOlogical and Imgatton EngIneenng, Utah State Uruverslty, for the
Support for Pohcy AnalysIs and Agncultural Sector Investment WIth ilCA (AID Project
519-0349)
- Refers, on page Xl, to artIcle In La Prensa Grafica press, Dec 2, 1994, that Illegal ahens
In CalIfornIa cost the state Just over $1,382 00 per year
- Generally confirmed the need for WUA's and expanded agnculture WItlun EI Salvador

2) Proposed World Bank paper on El Salvador - PublIc Sector ModernIzatIOn ProJect,
March 1996
- Proposed a EI Salvador project for publIc sector moderruzanon through techmcal
assIstance loan, WIth pnvate sector partIcIpatIOn
- Query if loan & project finalIzed

3) Marco De ReferencIa Para La Formalaclon De una PolItlca Nacional De Recursos
HIdncos En EI Salvador - Informe Pnmero por Ennque AguIlar AImlpo, Consultor
Internactonal - ORGANIZACION DE LAS Naciones urudes para Agncultura y la
AIImentacIon (FAO) Roma - Mayo 1996, - programa de cooperacIOn Tecruca
TCPIRLA/4557
Query status of program

4) Imgatton System Management Transfer (ISMT) and Water Users AssOcIatIOn In
Atlcocoyo (Sur) Irngatlon DIStnCt, El Salvador - TECHNICAL EVALUAnON
REPORT - September, 1996, by L Humberto Yap-SalInas, Ph D, Dlfector InternatIOnal
Irngatton Center, - Department ofBIological and ImgatIOn EngIneenng, Utah State
Uruverslty
- page 36, comment TechnoServe efforts should contInue and be expanded to Include

1) A detaIled mventory, or profile ofa) physIcal condItIOns and of b) farmers

2) promotIOn ofland levehng
3) contmue efforts to work WIth the government
4) page 38-

5) ComlSlon EJecutive Hldroelectnca del RIom Lempa -CEL
- Propuestas para el Pago de ServIcos de EnergIa Eleetnca y ManeJo de Demanda en el

DIStntO de RIego del MAG Anocoyo Norte
- GerencIa de Piamficacton y Estudlas - Febrero de 1998

- page 17
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6) Proyecto de Desarrollo Agncola del Valle de Zapotltan - Volumen IV -Plans
-TAHAL Consultmg Engmeers Ltd , Tel AVIv - JulIo 1970

7) DIStntO de Rtego y Avenamlento No 2 ATIOCOYO
- Asesona ICATEC, SA - Juho 19973 & JulIo 1974

8) EvaluaIon CntIca del Proyecto de Desarrollo Agncola Lempa-Acahuapa El Salvador
- Bons E Bravo-Ureta y Altno E Mendoza, TechnoServe - Dlclemre 15, 1997

9) Propuesta de Transferencla de los Dlstntos de Rtego
- FederaclOn de AsocIacIOnes de Regantes de El Salvador - Agosto de 1996

10) El Salvador - proyecto de Rtego AtIocoyo Pn 8522989
MIslon de Apoyo en OperaclOn y Mantemmlento - Agosto, 1992
- GFA-Gesellschaft Fur AgrarproJekte M B H.
WIth separate Anexo (#1 through #50

1I) CooperaclOn Salvadorena - Alemana
Fomento de la Agncultura de Regado y de los ServtclOs en el Area de AtlOcoyo
Estructuraclon del Presuepuesto de la Asoclaclon de Regantes del Sector Sur del Dlstnto
de Rtego de Atlocoyo -GTZ- MAG-GFA - Abnl 1993

12) Regamento Interno dela AsocIaclon de Regantes del Sector de AtlOcoyo San ISIdro
DIStntO de Rtrgo y Avenamlento No 2 - TechnoServe, -JulIo de 1996

13) Rules and RegulatIons ofCentral Cahforma IrngatlOn DIStnct - 1990
WIth two page letter - 1998 Water Rates and AllocatIons, - March 4, 1998

14) Impacto Amblental del Proyecto Htdroelectnco El CImarron - CESTA
Centro Salvadoreno de Tecnologta Aproplada

15) Fann ImgatlOn by Jack Fanner - (BasIC pnnclpals offann ImgatlOn - booklet)

16) Measunng ImgatIon Water, Umversrty ofCahforma DaVIS -1981 (leaflet #2956)

17) Surface ImgatIon, Umverslty ofCalIfornIa, DaVIS -1995 (Handbook)

18) Water PolIcy and Water Markets, - 1992, World Bank Techntcal Paper No 249

19) EvaluatIon ofEI Salvador's Four Major Imgatlon Dlstncts - AtIocoyo Norte, AtlOCOyO
Sur, Lempa-Acahuapa, and ZapotItan - AdmlmstratlOn as Water User AsSOCIatIons 
FInal Report - July 31,1998
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APPENDIX - E.
EVALUATION OF EL SALVADOR'S FOUR MAJOR IRRIGATION DISTRICTS
FINAL REPORT - JULy 31.1998

At present a "Transfer CommIttee" composed ofboth Government ofEI Salvador
(GOES)lM1mstIy ofAgnculture (MAG) and Water Users AsSOCiatIons's (WUA) personnel meet
almost weekly In order to facIlItate the preparatIon ofa legal agreement to transfer the
admillistratIOn of ImgatIOn and Dramage DIStnCtS (I&Ds) from GOESfMAG to the WUAs
Vanous pomts have been dIscussed and some documented pomts agreed to m pnnclpal Other
actIvItIes have been completed and/or are underway

A draft legal document has been prepared and needs to be fmahzed ThJ.s would allow transfer
ofID admiDlstratIve responslblhty to the WUAs for a fifty year conceSSIOn penod The IDltIal
four IDs to be transferred are AtIocoyo Norte, AtIocoyo Sur, Lempa-Acahuapa, and Zapotltan
The three older Imgatlon dtstncts are to have theIr malO systems (canals, draIns and roadways,
etc) rehablhtated by the GOES to the extent that donor assIstance fundtng IS avaIlable

New legislatIon now bemg drafted would form a FederatIon ofWUAs and would mclude the
four major Imgation DIstriCts, AtIocoyo Norte, AtIocoyo Sur, Lempa-Acahuapa, and Zapotltan
The FederatIon would asSIst farmers through the WUAs m the purchase ofmputs (seeds,
fertlhzers etc) and commerclahzatIOn (marketIng/finance, etc) actIvItIes

One ofthe mam results ofthIS techmcal assistance activity (Output) w,ll be to support the
Mm,ster and asSOCIatIOns mfinallzzng the d,stnct transfemng negotzatlOns, and to strengthen
other type ofrural enterpnses.

FINANCIAL AND ECONOMIC EVALUATION

At present the four IDslWUAs are assessmg and collectmg an "out-of-pocket' amount as water
charges These vary from dtstnct to dIStnCt The present finanCIal and economIC condItIons are
dIfficult, as the I&D-WUAs have no legal means to enforce collect ofpayments untIl the
admimstratIve nght IS transferred

An offiCIal declSlon on condonatIon of the mvestment debts (or at least a set percentage), and
the outstandmg O&M debts and power bdls (and/or a set percentage ofenergy costs over a set
tIme penod) greatly affects any proposed tartffstructures, as well as affects the evaluatIOn of the
economIC ImplIcatIOns and Impacts on the sustaIn abIlIty ofthe producers In the lffigatlOn
dIstncts An analYSIS IS to be made (as soon as data IS avaIlable) of the amount of funds due to
MAG as unpaId O&M and the mvestment cost recovery tanffs The length of the transfer
perIOd has to be determmed as well as the annual subsIdy percentage amounts over tIme.

E -1



THE I&D DISTRICTS ADMINISTRATIVE TRANSFER STATUS

There IS no question about the desIrabilIty and the need to transfer the adImrustratlOn of the four
I&D DIstncts from the GOES to the WUAs Thts admlrustratlve transfer would be
advantageous to the GOES, who would be relIeved of the responsIble for the cost of the
admIrustratlOn of the four I&D DIstnCts, and the Water Users, who would benefit from the lower
admInIstratIve costs of the pnvate sector salanes and benefits

LeavIng the socIal/economIc and polItIcal Issues asIde and lookIng at the adrnIrustratIve cost
Issue In sImple terms, the maIn adImmstratIve savIngs IS In the dIfference In admlmstratIve
personnel costs ofGOES compared to WUAs By transfemng the admlrustratlon of the four
r&D DIstnCtS, the GOES would realIze an annual saVIngs of900,000 x 4 (dIstnCtS), or 3,600,000
Colones The total estImated WUs cost saVIngs for the four I&Ds per year would be 1,200,000
Colones an average of 134 60 Colones per Ra.

However, all ofthese cost ISsues are over shadowed by the abiilty ofthe land owners to pay
ThiS IS especially true ofthe smaller land owners (1-3 Raj who are usually at only a bare
subSistence leveL

EVALUATION OF INVESTMENT (CAPITAL) COSTS REPAYMENTS

Colones per Ha

3,71428 Colones per Ha
29,82857
33,542.85

The followmg IS the InfOrmatIon presently avaIlable on Investment (capItal) costs for each of the
four ImgatlOn and DraInage DIStnCts to be transferred by GOES to the WUAs
ZapotItan ongInal constructIOn 1969/71 at 13 0 mIllIon Colones (GOES funds)

partIal rehabilItatIon 1996/98 at $120 mIllIon (Donor-Japan)
( maIn canal, 15 wells, 3 pumpmg statIons, etc)

1mgated area = 3,500 Ha
ongmal cost =

rehabIlItatIon cost =

total cost =

total cost =

total area =
cost =

AtIOcovo Norte ongInal cost 1975-78/79 IDB - $8 0 mIllIon & GOES - $7 9 mIllIon
Imgated area = 1,200 Ha - Norte (both Norte & Sur together)

= 1.704 Ha - Sur
2,904 Ha

IDB = 23,96694 Colones per Ha
+ GOES = 23,667 36

47,634.30 Colones per Ha

AtIocoyo Sur ongmal cost 1975-78/79 IDB - $80 mIllIon & GOES - $79 mIllIon
Imgated area = 1,200 Ha - Norte (both Norte & Sur together)

= 1.704 Ha - Sur
total area = 2,904 Ha
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cost = IDB = 23,96694 Colones per Ha
+ GOES = 23.66736

total cost = 47,63430 Colones per Ha

Lempa Acahuapa desIgned 1985/86, major constructIOn started 1991/93 estImated at 70%
completed In July 1998
- IDB loan = $109 mIllIon + $6 1 mIllIon GOES = $17 0 millIon

Imgated area = 2,511 Ha
- IDB = 37,76583 Colones per Ha
- GOES = 21,13500 (GOES) Colones per Ha

total cost = 58,900 83 Colones per Ha
Notes (1) This mcludes an average cost of2500 Colonesper Hafor land levelmg

(2) The IDB loan ISfor .f0years @ 1 percentfor the first ten years and 2 percentfor the 30 year
balance

PHYSICAL ASSETS OF WUAs

The ongInal decrees forming the I&D dIstncts define the physIcal assets, ungatIOn system,
drainage system, and roadways by nomenclature A, B, C, & 1,2,3, etc, and by lengths (Kms),
Widths (mts), and area (Ha), In addItIon to bUIldIngs, pumps, and wells, etc related to the
ongInal desIgn layout Over the years the systems have been changed Therefore, an accurate
system Inventory for each separate I&D DIstnct needs to be made and venfied by GOES and
WUAs

It IS adVisable to transfer the admInIstratIOn of the ongInal I&D DIStnct decrees, as to lengths,
Widths, and areas but reqUIre the WUAs to operate and maintain only the present actual useable
lengths, Widths and areas BUIldIngs, Structures and StatIonary EqUIpment should be transferred
In a SImIlar format as that of the phySIcal assets

MOBILE EQUIPMENT

An accurate up-to-date Inventory should be made that Includes the make, model, year (age), and
present condItIOn These mventones can then be compared to needs and costs for further
dIScussIons At the mimmum, all non-usable eqUIpment should be returned to the GOES for
dIsposal and/or salvage A transfer memorandum can be developed based on transfer
methodology needs and an understanding ofcost responsIbIlIty, etc

In order to properly evaluate the eqUIpment, under the present COndItions, the follOWing actIOns
need to be taken
• Prepare eqUipment Inventory lIsts per format already developed (SectIOn 2 2 2)
• Secure ongmal eqUipment costs and/or present replacement costs
• Add the mformatIOn concermng 'average number of workdays used per year' to the

eqUipment lIst
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• Compare and evaluate the need for the constructIOn equIpment presently avallable for
transfer to O&M uses, to that of the actual eqwpment needed

• Check on poSSIble eqwpment exchanges WIth the MImstry ofPublIc Works

WATER DISTRICT SYSTEMS

InformatIon/data sheets were developed for each project and data was collected from each of the
four rrngatIOn dIStncts The InformatIon and data secured from this survey are given m SectIOns
4 through 8 of thIS report

The follOWIng Issues and/or constramts related to the transfer of the four I&D DIStnctS m the
prelImmary evaluatIOn have been IdentIfied

Water RI~hts
In order to assure the capabIlIty to supply the deSIgned flows, the admimstratIve use of the
diversIOnary water nghts also needs to be transferred

Water Measurements
The rapId appraIsal ofeach dIstnct's abIlIty to eqwtably dIstnbute water mdIcates that EI
Salvador's laws and legal responsIbIlItIes clearly Imply, from the volumetnc diViSIon pomt
(water nght) that ImtIal measurement IS mandated by the I&D deSIgned water serVIce (lIters per
second per hectare) Further measurement structures should be constructed WItlun the
dIstrIbutIon system and each mdlvldual on-farm outlet so as to assure eqUItable water
dIstrIbutIon

The Value ofIrrl2atJon Water
Usually there IS a value put on water, 1) at the pomt ofdIverSIOn (water nght value) or, 2) a cost
so as to protect the water diversIOn volume and qualIty The water cost value of2) could be
equal to the GOES cost for I&D dIStnct systems momtonng whIch IS presently estImated to be
100 to 200 Colones per Ha Overall, the hIgh cost differentIal between present charges and
sustaInable levels ofthe I&D DIStncts mdlcates that a cost phasmg system over a ImtIal five year
penod IS more realIstIC The standard percentages per year are usually set at 15%, 25%, 25%,
and 25%, WIth an allowance of 10% for slIppages over tIme to be picked up m the last year

HI~h ElectriC Energy Costs
Recently the EI Salvador eleetncal energy sector was pnvatlZed ThIs resultmg m the formatIon
offive electncal dIstnbutIon servIce compames WIth set serVIce areas CLESA IS the electncal
serVIce company for serVIce to ZapotItan I&D, and DEL SUR IS the serVIce company for
AtIocoyo Norte I&D ElectrIcal dIstnbutIon compames buy power from vanous supplIers and
then dIstnbute/transrntt energy to theIr areas electncal consumers/users DIstrIbutIon compames
add theIr transrntSSIon and admimstratIve costs plus a 10% profit to the ImtIal supply cost
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The charge for MedIUm Demand Energy ofmore that 10 kw and less than 50 kw IS
a) 9 68 Colones per month for commerCIalIzatIOn and 64 63 Colones per kw/month for

dIstnbutIOn, WIth hourly energy rates per kwh of0 847 Colones for HIgh,
b) 0 196 Colones per kwh for Low, and
c) 0 658 Colones per kwh for Remammg Hours

Irrl2atlOD Water TarIff Structures
The normal development procedure for ImgatIOn tanff structures would be to develop the costs
ofannual operatlons and mamtenance and other long term (20 year penod) costs for mvestment
cost recovery, additlonal new constructIOn, rehablhtatIOn, major eqUIpment repairs and
replacements, trammg, addItIOnal techmcal asSIstance and other special Items These cost would
then be prorated over the 20 year penod as annual expenses

To facIhtate planmng and budgetmg for Imgatlon water charges, the Detaded Planmng
Expenses Budget format and a Summary Major Lme-Item Budget format (Sectlon 254) have
been developed Once the mitial detaded plannmg expense budget IS developed, the estImated
expendItures have to be balanced agaInst mcome Most of the mcome would be m the fonn of
water servIce charges However, all true r&D DIStnct mcome must be shown, e g , rental of
eqUIpment, and productIon profits offofDIStnCt lands, etc AIl non r&D mcome and
expendltures( land preparatlon and harvestlng etc) must be separated

Further balancmg between mcome and expenditures IS reqwred related to at least two other
major factors, (1) the true abIhty of the Water UserslFarmers to pay any mcrease, and (2) the
present water rate charge Normally, any mcrease ofover 15% WIll not be accepted Without 70
to 85% of the WUs knoWing and agreemg to any hIgher amount

Rapid Appraisal ofWUA's Leaders TralDlD2 Needs
At present there appears to be an ImmedIate need for at least the followmg
• Planmng and awareness of laws and other legal reqwrements
• Budgetlng, accountmg, and momtonng and evaluation procedures and practlces
• Improved commumcatIons and pubhc relatlons
One of the first Imtlal TA actIVItIes needed IS to develop a standard set ofRules and RegulatIOns
(R&Rs) for the r&D Dlstncts

GENERAL SUMMARY AND RECOMMENDATIONS

All known major Issues and constrams have been IdentIfied The present SItuatIOn/status has
been evaluated agamst the deSIred or reqwred level for sustam ablhty The resultmg
recommendatIOns are based on fmdmgs, observatIons and dISCUSSIOns. and take mto
conSideratIon the dIfferent aspects ofeconomic. SOCIal and pohtIcal situatlons effectmg each
Issue and/or constramt
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WIth the baSIc Initial differences In the POSItIOns of the Water Users and the GOES, It was
apparent that the NO-ACTION (status quo) scenano would have to be evaluated The
prelImmary evaluatIon of thIs scenano reflects a minImwn loss over a 15 to 20 year penod to
both partIes GOES loss of $250 +1- mIllion dollars and Water Users lD the range of $90 to
$180+1- million dollars Most of thIS loss IS m land values and reduced productIOn due to the
fanners returmng to ram-fed agnculture

NegotIatIOns on the transfer of the r&D Dlstncts must be contmued m order to resolve all related
Issues and constraIns DetaIled recommendatIons are lIsted m SectIOn 3 of thIs report The
followmg are speCIfic recommended actIOns that should be taken WIthIn the next 60 to 90 days

1 Agree on a legal transfer agreement/docwnent

2 A "letter ofagreement In pnnclpal" covenng the followmg pomts must be developed and
SIgned

• all Items mutually agreeable, at thIs tIme
• define the GOES's already agreed to mm Imum pomts, as the startIng pomts for

further negotIatIons,
• agree on a tIme penod to conclude further negotIatIOns (September 15), and agree

to eIther appomt an acceptable arbItrator, or arbItrators who's decIsIOns (by 01
November) would be bmdmg on both partIes and/or ask for legal rulmgs that
would be bmdmg on both partIes

3 Dunng thts 60-90 day penod, develop detaIled cost estImates for each subSIdy actIVIty as to
cost shanng dunng transfer penod so that GOES can secure approval and necessary fundmg m
order to make payments to WUAs pnor to actual need Thts would allow WUAs to develop
detaIled water charge tanff structures dunng the transfer penod

4 Each I&D DIStnCt should prepare the followmg WithIn 30 days for reVIew and evaluatIOn, If
necessary

a) detaIl phySIcal mventones
b) detaIled eqwpment lIst With followmg InformatIon -

Make - ModellYear - CondInon - Ongmal or Replacement Costs
c) draft planmng I&D budget for July/August 1998 thru December 1999 (per

forms m thIs report) and propose budgets for the next 4 / 5 years
d) draft separate planmng budgets for all other actiVInes per c) above

5 Items #4-a) and b) should then be attached to the transfer agreement for each separate I&D
Dlstnct
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6 Each r&D dIStnCt should adopt a set of r&D DIstnct Rules and RegulatIons

7 A FederatIOn ofWater Users AssocIatIOn should be legally fonned and should undertake an
mfonnatIon and publIc relatIons program related to present electncal energy tanffand other
actIVItIes

8 Undertake the start ofas many ofthe other recommendatIons as lIsted In SectIon 3
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APPENDIX F

Techmcal InformatIOn and Data Collected (January 24 to February 13, 1999)

The follow1Og Items of techrncal 1OfonnatIon and data collected are lIsted below and are located
10 the CRECER office along With the preVIous report 1OfonnatIon and data

As 10dicated 10 thIs report some of the 1Ofonnation IS needed by TNS, CRECER and others to
complete technIcal and economIC evaluatIOn recommended m thIs report

We are also supply copy of the spread sheets developed 10 electrornc copy (dIskette) It IS
recommended that after finalIzatIon of the first year budget (1999) that cost shanng and
projections be made for the first 10 to 20 years Further that by addmg cell fonnulas to the
spreadsheet they can be used as mteractIVIty spreadsheets for projects, budgetIng and accountmg
purposes

LIst of Items

(1) Photocopy of DEL SUR S A de C V HIstoncal ServIce for AtIOCOyO Norte Pumps
for 1998/99

2 (2 - sets of4 pages each) from readmgs ofElectncai Energy from DEL SUR for
AtIocoyo Norte

3 (2 -sets ofcopIes of3 pages each) of MobIle and Office EqUIpment Inventory for
Zapotltan, Atlocoyo Norte and Anocoyo Sur

4 (2 - sets of3 pages each) of ObservatIOns sent to the MIrnster ofAgnculture from
AtIocoyo Norte and Sur on February 3 & 4 , 1999

5 (1-set of3 pages) of LIst ofFarmers who requested water servIce 1998 - 1999, totalIng
19328 Mz - l't payment CI 38,96229 & 2nd payment Cl 14,94990
Note We were verbally mfonned that as ofFebruary the area was close to 300 Mz

6 (4 -sets of25 pages each wi 2 page cover letter) from Jose Medmo H , Exeutive
DIrector of Executive commISSIon ofHydroelectnc from Rio Lempa to Ing JulIO
Alberto Olano Noyolo, General dIrector ofNatural an Renewable Resources ofMAG,
With a report attached on "Proposal on proVIdmg Electncal energy and demand for the
AtIocoyo Norte ImgatIon DlstnCt"



7 A - 7 page letter from CASTRO on cost quotatIon for 3 pump umts for AtIocoyo Norte I
&DDlstnct

8 A - 3 page leter from CONSTRUMARKET and 2 sets ofcatalogs for for mobile
eqwpment

9 Vanous old spreadsheet on I&D dIStnCt'S cost proposal's

10 Diskette copies of9 above
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